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For Big Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 


They increase output and effect marked sav- 
ings in filter cloth replacements and the recovery 
of values. Little attendance and less wash water 
adds to their economy. 

Have wide joint surfaces. Accurate finishing 
of plates and frames, coupled with an efficient 
tightening device, prevents leakage. 

Presses for all industrial filtration. Small presses 
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STEAM HEATED AIR DRYERS 


for drying Borax, Nitrate of Am- 
monia, Baking Powder, etc. 





Have equipped largest chemical 
plants in the world. 

Also Direct Heat Dryers for By- 
Products. 


Material carried in stock for 
standard sizes. 
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WHEN IN THE MARKET 


Don’t Forget that We Supply 
the Following Metals and Alloys 


Ferro-Titanium, 25% Ti Manganese, Pure 

Chromium, 98-99% C. Manganese-Copper, 30/70% 
Ferro-Chromium, 60% C Manganese-Titanium, 30% Ti 
Ferro-Vanadium, 40% Va Manganese-Aluminum, 25% Mn 
Ferro-Molybdenum, 80% Mo Phosphor-Copper, |% Phos 
Cobalt, 97% Silicon-Co , 10% Si 
Tungsten, 95% Phosphor-Tin, 5% Phos 
Ferro-Tungsten, 70% Nickel-Copper, 50-50% 


We are also in a position to quote on 50% Electro Furnace Ferro-Silicon manufactured 
by the Keokuk Electro Metals Company, of Keokuk, Iowa. This plant is now turning out a 
very high grade alloy, and, being centrally located, offers superior shipping facilities and 
freight rates. We represent this Company as exclusive selling agents. 


Foundries making Brass, Bronze, German Silver, Nickel, Aluminum or composition 
castings should be sure to investigate our Pure Manganese and Manganese Alloys. 


Ask for our pamphlet No. 2041, 


METAL & THERMIT CORPORATION 


(Successors to Goldschmidt Detinning and Goldschmidt Thermit Co.) 


THE EQUITABLE BUILDING, 120 BROADWAY, NEW YORK 


Chicago—7300 So. Chicago Ave. Pittsburgh—1427-1429 Western Ave. 
San Francisco—329-333 Folsom St. Toronto, Ont.—15 Emily Street 
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Fourth Liberty Loan 
To Be a Victory Loan 


~~ month the Government will call upon us to 
support the fourth great loan to aid in winning 
the war, and the opportunity to help should be acclaimed 
with joy by every loyal American. If pride in the 
achievement of our troops is ever to find expression, 
and if we are determined to see that their sacrifices 
have not been made in vain, now is the time to act. 
The nearer we approach the day of victory, the greater 
the necessity for unwavering support of our cause. 
Thus the coming loan will be a real test of loyalty and 
confidence. 

We wunt to be able to look every returning soldier 
squarely in the eye and feel that we matched his service 
with our dollars. Over one and one-half million of our 
troops are now abroad, and if they need billions of 
dollars to furnish them food and munitions they should 
but have to make their needs known to have them 
supplied. The issue of bonds for the fourth loan prob- 
ably will equal or exceed six billions of dollars. Taxation 
will account for another eight billions, but if our war 
program for the fiscal year ending June 30, 1919, calls 
for twenty-four billions we will still have some money 
to raise. 

These sums should not stagger us, for they are but 
a fraction of our national resources which, as Thomas 
W. Lamont recently pointed out, were estimated at the 
beginning of the war at $250,000,000,000. The total 
sum derived from Government securities to date is 
but $9,978,785,000, so that we still have plenty of re- 
serve. When the fourth loan is called for on September 
28, let us make our subscriptions part of the day’s 
business and return to our task of winning the war as 
speedily as possible. 


Distinguishing Between 
Essentials and Non-Essentials 


NE of the clearest recollections of our “prep” days 

in chemistry is the wise injunction given by an 
excellent teacher, to “learn to distinguish between essen- 
tials and non-essentials.” Specially applicable to the 
study of science and the cultivation of keen observation, 
the lesson is useful wherever efficiency is paramount, 
whether it be in the conduct of a government at war 
or in the pursuit of our usual vocations. 

Early in our participation in the war a great deal 
was said about essential and non-essential industries, 
and there was much speculation as to how such classi- 
fication could be made. Obviously a hard and fast line 
could not be drawn, and we believe there would have 
been less confusion and misunderstanding if it had 
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been made plain that the essentiality of different indus- 
tries in war time is a relative matter and that conditions 
were likely to change as time went on. Emphasis should 
have been laid on the fact that different lines of busi- 
ness were more or less essential to the winning of the 
war, and that the classification was certain to change 
from time to time. 

With accumulated experience we have adjusted our- 
to the rulings of the War Industries Board 
because we have recognized the necessity of centraliz- 
ing control in one body; also we have been impressed 
with the sanity of most of the Board’s rulings. Fur- 
thermore, the spirit of pessimism which earlier prevailed 
on account of the fear that the list of essential in- 
dustries would become more and more restricted, may 
now give way to optimism over the fact that the list 
is actually expanding. The War Industries Board is 
formulating a new list of “preferred” industries, which 
will be about twice as long as the one issued last April 
containing thirty-two classes. War needs have actually 
expanded, and civilian demands also have pressed for 
relief. 

The preference list will be a key to the relative im- 
portance of the country’s manifold industries. That 
it will be fair and based on sound judgment is assured 
from the fact that the values are determined by surveys 
of national needs. Once established, the list will be 
maintained by a system of priority in determining the 
use of the six basic elements of industry which are: 
material, facilities, fuel, transportation, and 
capital. 

The publication of the new list will do more than 
determine the relative essentiality of different lines of 
it will draw a line for the enforcement of 
the work-or-fight ruling of the War Department. Men, 
otherwise exempt, who are engaged in any of the pre- 
ferred industries will be regarded as engaged in war 
work, and therefore contributing as much to the winning 
of the war as though they were fighting. It looks as 
though we are distinguishing quite clearly between 
essentials and non-essentials. 


selves 


labor 


business: 


Chemical Exposition 
to Be Held This Month 


wr has been rife to the effect that the Fourth 
National Exposition of Chemical Industries would 
have to be abandoned because the Government had 
requisitioned Grand Central Palace for a base hospital. 
We are glad to be able to announce that, although the 
Palace is to be taken over by the Government, the 
plan will not interfere with the holding of the Exposition 
as planned for the week of September 23. Mr. Alfred 
I. duPont, owner of the leasehold on Grand Central 
Palace, recently announced that he had met the Govern- 
ment’s request for the building and had notified tenants 
to vacate by September 15. At the same time it was 
made known that the Government would not require 
that portion of the building used for the exposition 
until October 1, by which time the exhibits could be 
removed. Meanwhile plans that have been under way 
for almost a year indicate that the exposition will be 
larger and better than ever, and will fittingly represent 
the industry which is growing so rapidly. 
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Chemistry in 
Modern Warfare 


HE reader will find much of interest and sugges- 

tion in the article, published elsewhere in this issue, 
describing the phenomenal growth of the Chemical War- 
fare Service, National Army. The title of the Service 
itself is a tribute to the importance of the science and 
a recognition of the extent to which chemists have been 
called to the colors. History records the stink-pot of 
the Chinese as a device for gas warfare, but we have 
no previous knowledge of a corps of eminent chemists 
engaged in research to discover the most effective gases 
for rendering an adversary hors de combat; nor of large 
factories devoted to the making of the said gases; nor 
of shell-filling’ stations where missiles are charged with 
the deadly stuff. All this has been reserved for the 
year of grace 1918 when the more civilized nations 
of the earth are trying to annihilate Hohenzollernism 
with its own diabolical devices. 

Little has been said in public about our work in gas 
warfare because secrecy is essential to success. The 
strategic value of gas warfare lies in the element of 
surprise. If the enemy can be caught without protec- 
tion against a new gas, its use will prove effective until 
he. can determine its nature and provide means for 
nullifying its action. Once he has succeeded in develop- 
ing defensive measures, further attacks with that par- 
ticular gas may not prove very effective. Hence the 
impossibility of publishing the results of the research 
in gas offense. This, however, need not prevent a full 
knowledge on the part of the chemical profession of 
the magnificent work which its members are doing in 
the present war. The commissioned personnel is prac- 
tically a list of chemical leaders in the United States. 


Germany’s Finger 
in the Platinum Pie 


O\* editorial under this caption in our last issue 
has evoked letters of protest from Charles Engel- 
hard and Baker & Co., Inc., which we are glad to 
accord space in the columns regularly devoted to the 
views and comments of our readers. 


Gold Mining An 
Essential Industry 


HE Priorities Baard of the War Industries Board 

has formally resolved that gold mining is an essen- 
tial war industry, and as such is entitled to certain 
preferential treatment. Accordingly the powers of the 
Board will be exercised to see that gold mines get tools, 
machinery, equipment, transportation service, fuel and 
labor. 

Of course the War Industries Board is not respon- 
sible for the predicament of gold mining, neither can 
it alleviate its sufferings by resolution, although the 
latter will obviate the cost of delays which are often 
serious. The gold mining industry needs something 
more than resolutions or even fuel, labor and supplies. 
It needs these things at normal cost or else an enhanced 
value of its product. Since the latter is not likely to 
materialize, the next form of assistance which suggests 
itself is the bonus. The closer the cost of producing 
gold approaches $20.67 per ounce, the sooner we will 
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have to choose between supporting the industry or seeing 
it languish and die. 

At the beginning of the war we pointed out the 
economic advantage accruing to the Allies from the fact 
that they controlled the production of gold. Great 
Britain alone controls 60 per cent of the world’s out- 
put, and the Allies today control well over 90 per cent. 
If this item is an advantage now, it must prove even 
more effective after the war. And if we expect to 
retain that advantage in the face of a decreasing 
production of gold we must take measures for support 
of the industry. 

Gold production is falling off, the world over. Trans- 
vaal production for May 1918 was only 741,317 fine 
ounces compared with 779,385 fine ounces in May, 1917. 
United States production has declined from a value of 
$101,000,000 in 1915 to $84,000,000 in 1917. 

Gold producers in the United States recently met at 
Reno, Nevada to consider what should be done to avert 
collapse of the industry. It is quite evident from reports 
of the meeting that sanity and good judgment pre- 
vailed. The assembly expressed the frank opinion that, 
without assistance, gold mining is likely to fall off 
alarmingly in this country. Government relief for 
producers to correspond with the increased cost of 
production was held to be a necessity, but any thought 
of altering the value of gold or disturbing our financial 
system was deprecated. Sound money was recognized 
as absolutely essential even if gold mines have to close 
for a time. 


Iron Contents 
Of lron Ores 


HE fact that iron industries throughout the world 

thrive under quite divergent conditions suggests 
that there are compensations. Industries that are well 
fixed in some respects are not nearly so well fixed in 
others. If it were otherwise, the competitive condition 
could hardly be maintained as well as it has been. 

Thus one observes that Sweden has large reserves of 
iron ore of exceptional purity, practically the plain 
oxide, but some of the ores lie within the Arctic Circle, 
and there is no fuel except charcoal and “white coal” 
which lately has been applied to advantage. Sweden 
has iron-producing companies that have been in con- 
tinuous existence for several centuries. Then there 
is the very low iron content of the Minette ores of 
Lorraine, but by admixture a self-fluxing charge can 
be made. Great Britain supports an iron industry 
with both classes, extremely lean native ores and very 
rich ores brought from Spain. India, China and Japan 
have certain advantages and disadvantages, and if they 
had an even start with Great Britain or even the United 
States, they would now have flourishing iron industries 
of very considerable size. 

In each of these cases there is a mixture of advantages 
and disadvantages and so each has a place as an iron 
nroducer and, except in the case of Sweden, as a steel 
producer of corresponding size. Here in the United 
States we have had a situation which has been fre- 
quently looked upon as follows: In the South and in 
Virginia we have rather lean ores which on account 
of their close association with coal and limestone de- 
posits can be worked to advantage and the product 
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shipped very considerable distances. Also we have the 
rich Lake Superior deposits, not associated with coal 
or limestone, which on account of their richness can 
be transported great distances, say a thousand miles, 
for smelting. Then, not to mention various smaller 
districts, we have the Atlantic seaboard, which can 
bring rich ores from Cuba and Chile and on occasion 
from Sweden, and not absolutely barred from using 
Lake Superior ore. 

This is, perhaps, the common picture, but as to the 
Lake Superior ores it is based partly upon conditions 
that have been slipping away for well nigh two dec- 
ades. That is a fact that must be faced by the heads 
of producing concerns using Lake Superior ores and 
also by those who contemplate establishing new plants 
dependent upon those ores. From time to time decisions 
must be made by the captains of industry having re- 
gard to the analysis and physical properties of the Lake 
Superior iron ores available. 

To metallurgical and mechanical engineers it is a 
fact that must be present all the time and must affect 
practically the daily work. The development of each 
of the Lake Superior ranges was predicated upon iron 
contents, natural state, well up in the sixties. There 
remains some rich ore, but not nearly as much as for- 
merly, and with the quintupling of the production in a 
double decade the mass of rich ore has been so greatly 
diluted that it hardly makes an impress in the final 
reckoning. That reckoning is compiled annually by 
the Lake Superior Iron Ore Association, whose latest 
report shows that the average iron content of the 
62,616,045 gross tons of iron ore shipped from the 
Lake Superior region in 1917 was 51.3812 per cent, 
natural state, as shipped. That is many units re- 
moved from the iron content that made the Lake 
Superior region famous. To put the matter flatly, if 
until this date the Lake Superior region had been shut 
off from human ken, and we had our present iron-pro- 
ducing districts, Alabama, Virginia, Atlantic seaboard 
etc., and suddenly these 51 per cent Lake Superior ores 
were offered, there would be no great rush to build an 
iron and steel industry upon them. 

The industry, however, is strong, vigorous and grow- 
ing. The credit must be given not to Nature but to the 
mechanical and metallurgical engineers, to their steam 
shovels which were handling more overburden or ore per 
shovel than those whose achievements in digging the 
Panama Canal attracted world-wide attention, to the 
wonderful Lake carriers receiving and discharging in a 
very few hours burdens running into five figures, to 
the automatic appliances at 600-ton blast furnaces, to 
all the metallurgical and mechanical devices used in 
converting Lake Superior ores into finished steel 
products. The average content of Lake ores shipped 
has been declining at the rate of about one unit in 
every three or four years and there is no reason to 
expect that the decline will not continue, though prob- 
ably at a somewhat lower rate in future. This decline 
is going to keep the engineers busy if the industry based 
upon Lake Superior iron ore is to continue to grow in 
decades to come, or even to maintain its present ton- 
nage. The industry cannot rest with the methods and 
appliances it has now. Year by year improvements must 
be made to compensate for declining iron units in an 
ore that must often travel more than a thousand miles. 
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Readers’ Views and Comments 





Need of Optical Instruments in 
Industrial Laboratories 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—A few days ago the writer learned from the 
chief chemist of a well known packing house, that at 
this time they are in need of a number of refracto- 
meters. 

Now I can recall at least three well known physics 
laboratories that are in possession of at least one good 
refractometer each, and moreover I am quite certain 
that these instruments are not in constant use. 

It seems to me, therefore, that some definite relation 
should exist between these laboratories and the es- 
sential industries. Not only should this apply to re- 
fractometers but to other optical instruments that are 
difficult to obtain just now. With our small classes and 
no research work many polariscopes, colorimeters, op- 
tical pyrometers, etc., might be turned over to the in- 
dustries for the duration of the war. 

Personally, I see no reason whatever why the Govern- 
ment might not ask for a list of all such instruments 
from the physics laboratories of the country, in order 
that, should it seem desirable, these instruments may be 
called for so that the industries might have the use 
of them. 

Practically all of them were brought into this country 
duty-free, so that the industries could afford to buy 
them from colleges at the prices they paid for them 
and the colleges would thereby lose nothing. 

Again they could, to be sure, be loaned for the period 


of the war. G. A. SHOOK. 
Williamstown, Mass 


ed 





Germany’s Finger in the Platinum Pie 
To the Editor of Chemical & Metallurgical Engineering 


Simr:—I desire to protest most energetically against 
the reference to me contained in your recent editorial, 
entitled “Germany’s Finger in the Platinum Pie,” and I 
submit that such an article should not have been pub- 
lished, without giving me an opportunity to enlighten 
you in regard to the matters referred to therein, as to 
which you confess ignorance. 

I did not come to this country as the emissary or 
agent of any one. I have been connected with Baker & 
Co., Inc., and the American Platinum Works, since 
their organization and no German capital was ever 
employed directly or indirectly in their expansion, un- 
less a former one-fifth interest in their capital stock 
can be so regarded. 

As to the Draper incident, which you feature so 
prominently in your article, I would state that my ad- 
vice was not asked in the matter, nor offered, nor had 
I at that time even met Mr. Summers. 

I have lived in this country for over twenty-five 
years, have been an American citizen for many years 
and yield to no one in my admiration of our laws and 
institutions. I have never served in any official capa- 
city to our Government, and, like any other loyal Amer- 
ican citizen, have answered in the most conscientious 





manner only such questions as were put before me, thus 
endeavoring to give to our Government the benefit of 
any special knowledge I might possess in regard to 
platinum. 

I have nothing to fear or conceal. My record is well 
known to our Government, and I demand only justice 
from my fellow-citizens. 


CHARLES ENGELHARD 
New York 





To the Editor of Chemical & Metallurgical Engineering 


Sir:—Your editorial entitled “Germany’s Finger in 
the Platinum Pie,” which appeared in your issue of 
August 15, in so far as it suggests that the under- 
signed company has been or is subject to German in- 
fluence, is unjust, misleading and directly contrary to 
facts. None of our stock is now owned, or since nearly 
a year previous to our entry into the war, has been 
owned by any German or ally of Germany, nor does any 
enemy or ally of an enemy influence or control our 
management directly or indirectly in the slightest 
degree. 

At no time in our history has any German interest 
owned more than one-fifth of our stock, nor did such 
stock exercise any special influence in our management, 
nor has German capital or credit contributed in any 
other respect to our expansion or growth. On the other 
hand, we include among our largest stockholders Mr. 
Charles W. Baker and the Estate of Mr. Cyrus O. 
Baker, of Newark, the well-known English firm of 
Johnson, Matthey & Co., Ltd., and the French firm now 
Quennessen, de Belmont, Legendre & Co. The Bakers 
are of old American stock; Johnson, Matthey & Co., 
Ltd., are the direct representatives of the British Gov- 
ernment as regards platinum, and needless to say would 
not be associated with any pro-German interests in this 


country. BAKER & COMPANY, INC. 
Newark, N. J. 





Dye-Stuff Symposium at Cleveland 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—At the American Chemical Society meeting in 
Cleveland there will be a dye-stuff symposium on Tues- 
day at 2 o’clock, September 10, which will also continue 
over into Wednesday morning. 

All phases of the chemistry of dye-stuffs will be 
under discussion and a number of papers by experts in 
this line will be presented. The meeting will also be 
thrown open to general discussion. 

It is expected that out of this initial dye-stuff symposi- 
um there will arise regular meetings of those interested 
in the chemistry of dye-stuffs at the conventions of the 
American Chemical Society for the purpose of discuss- 
ing and encouraging the development of the chemistry 
of these materials. 

As this phase of the dye-stuff industry is so essential 
to its ultimate development, we are asking hearty 


codperation of all interested. R. NORRIS SHREVE, 


Chairman, Dye-Stuff Symposium 
Caleo Chemical Company, 
Bound Brook, N. J 
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Western Chemical and Metal- 
lurgical Field 


American Zinc Institute. 


VER 150 men interested in the mining and smelting 

of zine met in St. Louis July 29 to consider ways and 
means of bettering the economic condition of the metal 
through their coéperative action. The result of this 
conference, said to be the first in the history of zinc 
mining, was the appointment of a committee to effect 
the permanent organization of the American Zinc In- 
stitute. This committee on organization consists of 
the following men, well known to the industry: Victor 
Rakowsky, Joplin, Mo.; J. L. Bruce, Butte and Superior 
Mining Co., Butte, Mont.; E. H. Wolff, Illinois Zinc 
Co., Peru, Ill.; A. B. McMillan, Edgar Zine Co., St. 
Louis, Mo.; Chas. T. Orr, Athletic Mining and Spelter 
Co., Webb City, Mo.; A. P. Cobb, New Jersey Zinc 
Co., New York City; and W. F. Rossman, American 
Zinc, Lead and Smelting Co., St. Louis, Mo. 

The recent history of the zinc market is well known 
It was the first common metal to be demanded in un- 
usual quantities by our allies, but over a year ago the 
ready expansion of American mines and mills changed 
an excess demand into an overproduction, and the price 
rapidly fell. The low point of 6? was higher than the 
normal pre-war average of 5}, but increasing com- 
modity process caused sharp curtailment by producers. 

The problems awaiting solution by the American Zinc 
Institute may be realized when one considers the dif- 
ficulties which the American industry are now weather- 
ing, despite the embargo on ore shipments from abroad 
and the exclusion of the Mexican ore by refusing it 
railway equipment for transportation from ports of 
entry. With the field absolutely pre-empted there is 
today but 60 per cent of the present live distilling ca- 
pacity operating. Prospective American exporters can- 
not realize too early that when transportation is nor- 
malized the severest competition will have to be met in 
foreign markets. At present it may be easier to exact 
a better price for metal than to use real brains to lower 
its cost; but after the war the decisions of the War 
Industries Board will have small interest to the Span- 
iard who asks for specifications. If it is to succeed, the 
energies of the Institute may well be diverted from the 
monopolistic fixation of prices and expended on the 
larger labors of research for increased mining and 
metallurgical efficiency and for new uses for the metal, 
and to acquire and disseminate among their membership 
and the general public statistical and other information 
as to production, costs, and uses. 

Other metallurgical and chemical industries may well 
profit by the experience in zinc. The soaring price of 
a war bride has killed that one market absolutely neces- 
sary for continued operation, the steady, small-lot, home 
censumption. If copper, steel, lumber and others fol- 
low the example of zinc, the most drastic price cutting 
will be. necessary at the war’s end in order to re-educate 
the consumers to the old-fashioned uses of common 
commodities. 
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Prices Fixed for Sheet and Plate Zinc 


The President has approved an agreement made be- 
tween the producers of sheet and plate zinc and the 
Price Fixing Committee of the War Industries Board 
(after investigations by this committee in conjunction 
with the Federal Trade Commission as to the cost of 
production) that the maximum base price of fourteen 
cents per pound f.o.b. plant for plate zinc, and fifteen 
cents per pound f.o.b. plant for sheet zinc, shall be 
continued on deliveries from Sept. 1, 1918, to Jan. 1, 
1919, subject to the usual trade discounts and extras 
or differentials that were in effect Feb. 13, 1918. These 
discounts and extras shall be effective on all contracts 
executed between Feb. 18, 1918, to Jan. 1, 1919. Sheet 
zine shall be considered as including all gages of one- 
eighth inch thickness and less and plate zinc as including 
all gages thicker. 

The conditions are, as formerly: First, that the pro- 
ducers of plate and sheet zinc will not reduce the wages 
now being paid; second, they will sell to the Allies, to 
the public, and to the Government at the same price; 
third, that they will take the necessary measures, under 
the direction of the War Industries Board, in the dis- 
tribution of plate and sheet zinc to prevent it from 
falling into the hands of speculators who might increase 
the price to the public; and fourth, that they pledge 
themselves to exert every effort necessary to keep up 
the production of plate and sheet zinc so as to insure 
an adequate supply as long as the war lasts. 





Work Suspended on Muscle Shoals 
Hydro-electric Power Project 


The War Department after consultation with the War 
Industries Board has ordered the suspension of work on 
the dam and other construction for the hydro-electric 
power project at Muscle Shoals, Alabama. In making 
this statement to the Washington correspondent of 
CHEMICAL & METALLURGICAL ENGINEERING, Benedict 
Crowell, assistant secretary of war, pointed out that no 
stoppage of work on the building of the nitrate plant 
at Muscle Shoals is in contemplation nor is there any 
contemplation of stoppage of’ work at the Cincinnati, 
Toledo and other plants. In fact there are estimates 
obtainable in Washington that the nitrate plant at 
Muscle Shoals will be placed in production this year. 

While the work on the hydro-electric development at 
Muscle Shoals is announced as being suspended tem- 
porarily, it is nevertheless the belief in Washington 
that this work has been suspended for the period of 
the war. Three years would be required to complete 
this work and it is plainly stated at the War Department 
that in view of this fact the work is of a non-essential 
character. In other words, the belief is entertained in 
Washington that the war will be over before this par- 
ticular power plant could be placed in production. 

The decision to abandon the Muscle Shoals hydro- 
electric plant came as the result of a request to the 
War Industries Board that this project be placed on 
the list for priority as an essential undertaking but 
the Board held that the labor and material being used 
there and in contemplation are urgently required to 
meet more immediate war demands. In this view the 
War Department has concurred. 
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Emergency Bill in Congress for Federal 
Control of Power Resources 


W. SIMS, chairman of the House committee on 
e interstate and foreign commerce, has introduced in 
the House of Representatives a bill “to provide further 
for the national security and defense and for the more 
effective prosecution of the war by furnishing means 
for the better utilization of the existing sources of 
electrical and mechanical power and for the develop- 
ment of new sources of such power.” The bill provides 
the sum of $150,000 for administrative expenses and 
provides the sum of $200,000,000 for the purchase and 
building of power plants. 

The proposed legislation is to be known as the emer- 
gency power act. It is not to be confused with the 
water-power bill now pending in the House of Repre- 
sentatives and will not be considered in connection with 
that bill, which is all ready on the floor of the House, 
while the emergency power act has but just been re- 
ferred to the committee. Hearings on the emergency 
power act were begun before the House interstate and 
foreign commerce committee on Aug. 23. The War 
Industries Board, the Treasury Department and the 
Shipping Board served notice on the committee that it 
was desired that representatives of these governmental 
agencies should testify at the hearings. 

In making the bill public, Representative Sims issued 
a statement in part as follows: 


We are facing a power shortage which is and for 
some time past has been acute and is hampering our 
progress on war production. So this measure author- 
izes the President to erect power stations near the coal 
mines and at other points where he may deem them 
necessary, or to extend financial aid to persons or cor- 
porations about to do so, and therefore desiring to se- 
cure results of tremendous, immediate and inestimable 
value to America. It is considered necessary by repre- 
sentatives of the administration, by representatives of 
the great power companies and by economists who at- 
tacked the problem from various viewpoints, and is in- 
dorsed by all of them. 

This bill must not be misunderstood as in any wise 
taking the place of the water-power bill now before the 
House. That is in its nature a peace-time measure, and 
the provisions of the two do not conflict. The plans 
are to confer upon the President all necessary power 
to deal with the urgent power situation properly and 
effectively and to place at his disposal sufficient funds 
with which to assure adequate operation. The bill con- 
cerns: 

1. Increased production of power available for war 
industries and shipyards. 

2. Economy in the use of fuel. 

3. Reduction in the railroad freight load, especially 
in the fuel load. 

4. Increased production of metallurgical coke, toluol, 
ammoniacal liquor, all recovered from coal. 


The bill grants sweeping authority to the President 
and includes penalties of imprisonment or fine or both 
for any who knowingly neglect or refuse to comply with 
any order or requisition made by the President or any 
officer or agency designated or created under the act. 





New Electric Smelting Furnaces in Sweden.—Hav- 
ing doubled its capital and made it $724,000 the 
Aktiebolaget Porjus Smiltverks proposes to build two 
electric smelting furnaces this summer. The company 
has already three furnaces in operation. The company’s 
power is secured from the Porjus waterfall. It expects 
to manufacture 20,000 metric tons of pig iron each year. 
—Consular Reports. 
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Electric Furnace Manufacturers Confer 
on War Problems 


~LECTRIC furnace manufacturers who are organized 
under the name of the Electric Furnace Industries 
War Service Committee, met in New York City on Aug. 
20 to consider what steps should be taken for their wel- 
fare, in view of the possibility of action by the War 
Industries Committee curtailing construction of new 
plants for steel castings. As outlined in CHEMICAL & 
METALLURGICAL ENGINEERING, Aug. 15, page 171, the 
electric furnace industry is confronted with the fact 
that the War Industries Board may find it necessary 
to grant no new permits for electric steel casting plants, 
due to the fact that there is already ample casting ca- 
pacity. 

The Executive Committee of the organization, com- 
prising G. H. Clamer, F. N. Castle, C. P. Fletcher and 
F. J. Ryan, discussed the entire situation with the fol- 
lowing members of the association: C. H. Booth, F. W. 
Brooke, H. A. DeFries, C. H. VomBaur, T. F. Baily and 
D. D. Miller. Although considerable time was devoted 
to a discussion of the electrode situation, the associa- 
tion properly concluded that this phase of the matter 
was not of immediate concern to electric furnace manu- 
facturers, but that the controlling factor was whether 
or not there is already an ample capacity in the country 
for steel castings. Being in agreement on this point 
the meeting passed a resolution to the effect that the 
Executive Committee of the organization should confer 
with the Steel Division of the War Industries Board to 
ascertain whether or not there is now a shortage of 
capacity for steel castings and whether new capacity 
is essential. The Executive Committee is to report its 
findings to the members of the organization and further 
action is to be taken after this report is received. All of 
the furnace manufacturers are in agreement to abandon 
further efforts to establish new electric steel casting 
plants if the War Industries Board satisfies them that 
there is now ample supply for all needs. 





Ordnance Board on Metallurgical Matters 


In order to assure the more complete coordination of 
the various Ordnance Departmental activities along 
metallurgical lines, it has been decided to establish a 
Board on Metallurgical Matters. The appointment of 
this board will also assure the complete coérdination of 
similar activities of the different divisions of the War 
Department and the War Industries Board. 

The personnel of the board is as follows: Dr. G. W. 
Sargent, Engineering Division, chairman; Lt. Col. W. 
P. Barba, Production Division; Major A. E. White, In- 
spection Division, representing the Ordnance Depart- 
ment; Lt. Col. F. B. Richards, of the office of the As- 
sistant Secretary of War; Mr. L. L. Summers, repre- 
senting the War Industries Board, and Mr. William H. 
Smith, representing the manufacturers. 

The board will act not only for the various sections 
of the Ordnance Department but also in connection 
with the manufacturers working for and with the de- 
partment in the production of war material, and will 
gather the most recent and complete information on 
all metallurgical products. 
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September 1, 1918 


Disposition of Chemists in the Army 


S A RESULT af a letter from the Adjudant General 

of the Army, dated May 28, 1918, 1749 chemists in 
the army have been reported on. Of these the report of 
actions to August 1, 1918, shows that 281 were ordered 
to remain with their military organization because they 
were already performing chemical duties; 34 were re- 
quested to remain with their military organization be- 
cause they were more useful in the military work which 
they were doing; 12 were furloughed back to industry; 
165 were not chemists in the true sense of the word and 
were, therefore, ordered back to the line; and 1294 are 
now placed in actual chemical work. There were being 
held for further investigation of their qualifications on 
August 1, 1918, 432 men. The remaining 23 men were 
unavailable for transfer, because they had already re- 
ceived their overseas orders. 

The 1294 men, who would otherwise be serving in a 
purely military capacity and whose chemical training 
is now being utilized in chemical work, have, therefore, 
been saved from waste. Each case has been considered 
individually, the man’s qualifications and experience 
have been studied with care, the needs of the Govern- 
ment plants and bureaus have been considered with 
equal care, and each man has been assigned to the posi- 
tion for which his training and qualifications seem to fit 
him best. Undoubtedly, there have been some cases in 
which square pegs have been fitted into round holes, but, 
on the whole, it is felt that the adjustments have been 
made as well as could be expected under the circum- 
stances. Where readjustment is necessary, subsequent 
action will be taken. 





Enemy Patent Licenses Issued by Federal 
Trade Commission 


Following is a complete list of enemy patent licenses 
issued by the Federal Trade Commission. It is signifi- 
cant of the activity of the German people along chem- 
ical lines to note that over 80 per cent of the licenses 
granted are for patented chemical processes and prod- 
ucts not hitherto used or produced by American chem- 
ists. 

PATENT LICENSES ISSUED 

Non-exclusive. The Dermatological Research Laborator- 
ies, 1818 Lombard St., Philadelphia, Pa. Arsphenamine, 
Nov. 26, 1917. Neo-arsphenamine, Mar. 4, 1918. 

Non-exclusive. Takamine Laboratory, Inc., 120 Broad- 
way, New York City. Arsphenamine, Nov. 26, 1917. Neo- 
arsphenamine, Mar. 4, 1918. 

Non-exclusive. Farbwerke-Hoechst Company, 122 Hud- 
son St., New York City. Arsphenamine, Nov. 26, 1917. 
Neo-arsphenamine, Mar. 4, 1918. (License cancelled and 
license issued to H. A. Metz Laboratories, Inc., in its place.) 

Non-exclusive. H. A. Metz Laboratories, Inc., 122 Hud- 
son St., New York City. Arsphenamine, July 19, 1918. 
Neo-arsphenamine, July 19, 1918. 

Non-exclusive. Diarsenol Company, Inc., 475 Ellicott 
Square, Buffalo, N. Y. (Factories in Toronto, Canada.) 
Arsphenamine, Jan. 12, 1918. Neo-arsphenamine, Mar. 4, 
1918. 

Non-exclusive. Farbwerke-Hoechst Company, 122 Hud- 
son St., New York City. Procaine, Dec. 17, 1917. (License 
canceled and license issued to H. A. Metz Laboratories, Inc., 
in its place.) i 

Non-exclusive. H. A. Metz Laboratories, Inc., 122 Hud- 
son St., New York City. Procaine, July 19, 1918. 

Non-exclusive. Rector Chemical Company, Inc., 2 Rector 
St., New York City. Procaine, Dec. 17, 1917. 

Non-exclusive. The Abbott Laboratories, 4739-57 Ravens- 
wood Ave., Chicago, Ill. Barbital, Dec. 17, 1917. 
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Non-exclusive. The Abbott Laboratories, 4739-57 Ravens- 
wood Ave., Chicago, Ill. Procaine, Jan. 10, 1918. 

Non-exclusive. The Abbott Laboratories, 4739-57 Ravens- 
wood Ave., Chicago, Ill. Phenyl Cinchoninic Acid, Mar. 
23, 1918. 

Exclusive. Pacific Flush Tank Company, 4241-43 Ravens- 
wood Ave., Chicago, Ill. Sewage Treatment Apparatus, 
Dec. 17, 1917. (Imhoff Tank.) 

Exclusive. Lembcke, von Bernuth Company, Inc., 171 
Madison Ave., New York City, Rueping Process of Treating 
Timber, Jan. 17, 1918. 

Exclusive. Hoevel Manufacturing Corporation, 50 
Church St., New York City, Sand Blast Machine, Feb. 18, 
1918. 

Non-exclusive. Calco Chemical Company, Inc., Bound 
Brook, N. J. Procaine, Feb. 18, 1918. 

Non-exclusive. French Battery & Carbon Company, Madi- 
son, Wis. Depolarizer for Galvanic Cells, Feb. 18, 1918. 

Non-exclusive. Antoine Chiris Company, 18 Platt St., 
New York City. Barbital, Mar. 11, 1918. 

Non-exclusive. New Process Metals Co., Inc., 50 E. 
4ist St., New York City. Pyrophoric Alloy, Pyrophoric 
Mass, Mar. 30, 1918. ; 

Non-exclusive. Pfanstiehl Company, Inc., North Chi- 
cago, Ill. Pyrophoric Alloy, Mar. 30, 1918. ; 

Non-exclusive. E. I. duPont de Nemours & Co., Wil- 
mington, Del. Anthracene, Indigo, Sulphur and Azo Dyes, 
Jan. 21, 1918. 

Non-exclusive. Albert B. Moses, 909 Eighth Ave., Seat- 
tle, Wash. Artificial Milk, Apr. 8, 1918. 

Exclusive. F. L. Smith & Co., 50 Church St., New York 
City. Ball-Mill, Apr. 8, 1918. 

Non-exclusive. E. C. Klipstein & Sons Company, 644 
Greenwich St., New York City. Hydrosulfites (Dyes), 
Apr. 8, 1918. 

Non-exclusive. The Hagan Corporation, People’s Bank 
Building, Fourth Ave. and Wood St., Pittsburgh, Pa. Suc- 
tion Device for Dust-laden Air, May 3, 1918. 

Exclusive. American Parlograph Corporation, 123 Lib- 
erty St., New York City. Talking Machine, May 7, 1918. 

Non-exclusive. National Aniline & Chemical Co., Inc., 
21 Burling Slip, New York City. Anthracene, Indigo, Sul- 
phur and Azo Dyes, June 28, 1918. 

Non-exclusive. Robert Reiner Importing Company, Greg- 
ory Ave. and Hackensack Plank Road, Weehawken, N. J. 
Embroidering Machines, July 10, 1918. 

Non-exclusive. The Stearns-Roger Manufacturing Com- 
pany, 1720 California St., Denver, Colo. Cellular Drying 
Apparatus, July 16, 1918. 

Non-exclusive. Merrimac Chemical Company, 148 State 
St., Boston, Mass. Hydrosulfites (Dyes), July 16, 1918. 

Non-exclusive. General Ceramics Company, 50 Church 
St., New York City. Absorption and Reaction Tower for 
Acids, July 19, 1918. 


TRADE-MARKS 
Exclusive. Lehn & Fink, 120 William St., New York 
City. Pebeco (Tooth-Paste), Dec. 17, 1917. 
Exclusive. The Anchor Packing Company, Lafayette 
Building, Philadelphia. Tauril, Feb. 19, 1918. 
Non-exclusive. The Abbott Laboratories, 4739-57 Ravens- 
wood Ave., Chicago, Ill. Veronal, Dec. 17, 1917. 





Sulphur Syndicate in © cily 

The report that accompanies the draft of the bill 
for granting an extension of 12 years to the syndicate 
interested in the sulphur production of Sicily intimates 
that such extension has been asked for in order to 
protect the principal industry of Sicily, which is con- 
fronted with greater foreign competition at a-time when 
not only larger quantities of the product are needed 
for explosives but labor for working the mines is scarce. 
It is believed that the intensifying of the Japanese 
production, the discovery of deposits in northern Africa, 
and the very considerable American output constitute 
a serious menace to the native industry. In view of 
the situation, therefore, it is believed that by extending 
for 12 years the rights of the syndicate, whose special 
work it is to combine and regulate the efforts of the 
individual producers, efficient means will be adopted for 
meeting the competition of the future.—Canadian Bul- 
letin of Trade and Commerce. 
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War Department Orders New Census of 
Chemists 


HE following open letter has been addressed to the 

chemists of the United States by Maj. Gen. William 
L. Sibert, Director of Chemical Warfare Service. The 
communication pertains to a new census of chemists in 
the United States which the War Department has found 
necessary in view of the changes that have occurred 
since the census taken at the beginning of the war by 
Dr. Charles L. Parsons, Chief Chemist of the United 
States Bureau of Mines and Secretary of the American 
Chemical Society. All chemists in the United States will 
receive a questionnaire, which we reproduce herewith, 
and they should be at special pains to make a prompt 
return so that the War Department can be in posses- 
sion of the knowledge which it now finds necessary. 
By returning the blank properly executed, no one binds 
himself in any way to any service of the Government, 
but he will put the War Department in possession of the 
necessary knowledge to enable it to turn to the chemists 
of the country for aid or advice. 


WAR DEPARTMENT 
CHEMICAL WARFARE SERVICE 
WASHINGTON, D. C. 


September 1, 1918. 
To THE CHEMISTS OF THE UNITED STATES: 


This is a chemical war; therefore the War Depart- 
ment must have immediately available all possible 
information regarding chemical materials and chemical 
man power. Of these two essential elements chemical 
man power has so far received less attention. The 
census of American chemists made by the American 
Chemical Society in 1917 has been of great assistance 
to the War Department. Without it the present state 
of progress of the United States in chemical warfare 
would have been impossible of attainment. 

However, during the same period conditions have un- 
dergone rapid and radical changes. The old census, 
excellent as it was, is no longer completely adequate. 
With the organization of the Chemical Warfare Serv- 
ice as an independent branch of the War Department, 
unifying all the elements of chemical warfare, it is 
obvious that the War Department must have its own 
set of records on a matter so vital to its own success. 
Moreover, these records must contain information which 
a short time ago was apparently of little importance. 
The new census must be made primarily from the view- 
point of the military status of chemists. 

The importance of a prompt return of the census 
blank, properly filled out, by every chemist of the coun- 
try cannot be overstated. American chemists are pre- 
sented at this moment with one of the greatest oppor- 
tunities to serve their country by the simple process of 
answering this questionnaire with all possible speed. 
(Seal) (sgd.) WILLIAM L. SIBERT, 

Major General, U. S. A., 
Director of Chemical Warfare Service. 


QUESTION NAIRE 


(Last) (First) (Middle) 
oo a Pe ern ee Oe ree 
ER Se ea ee rer 


1. Berm (a) Date . vi 00.0 8dbede. CE PMRGO. 6 0s See cs 
S: AGS « cbaditu 3. Place of birth (a) of father.... 
venus (b) of mother ............. 4 Are gou an 
American citizen?........... 5. If naturalized, give 
Re 6. Are you married?........ 
7. Is your wife living? ........... 8. How many peo- 





II. TRAINING 


9. Give the names of the schools, colleges, universities, 
graduate schools, or technical schools, which you have 
attended, with dates of attendance, courses pursued, 
and degrees granted. 


ee 


ee ee ee | 


10. State any other training you have had............ 
11. State fully the courses of study in which you have 
specialized 
i2. What foreign languages do you (a) speak........ 

; eA Ce SE ccccvasncws 
is. Of what technical societies are you a member? 


re 


III. PRAcTICAL EXPERIENCE 
14. In what foreign countries have you had experience 
SD ncienee cae ccna Xeeeewonene caacine 
15. How many years of continuous experience have you 
RS err er ee ee Pan A epee 
Se EEE a6 ancueen set (b) Teaching 
GRP. CE nde whois nddeweiweivetisbeanaddneneinecses 
16. What experience have you had along executive and 
administrative lines? 


tions. 


ee 


Salary 
From—To Employer Title Nature (Statement 
of work optional and 
confidential ) 


Title Publisher Date 


ee ee 


ee ee ee 


ee ee 


20. In the present emergency how and where, in your 
opinion, could you be of most service to your country? 


IV. SERVICE 

21. Do you desire to enter the service of the United 
Cop: Sh Be ORIG Wecscaschewenskcavacesss 
Note. If you answer this question in the affirmative, 
answer the rest of the questions in this section insofar 
as they apply to your case: Otherwise, skip to sec- 
tion V. 

22. What rank (or salary, if you desire a civilian ap- 
pointment) would you accept? ..........ccceceeeees 
23. What has been your total military experience? 
24. Are you registered in the draft? ................ 
25. What is your Order Number? 
26. What is your Serial Number? .................. 
27. Have you received the draft questionnaire?....... 
28. How have you been classified?.................. 
29. Give names and addresses of three or four respon- 
sible persons (not relatives) or send letters of recom- 
mendation herewith. 


Name Address 


ee ee 


V. MISCELLANEOUS 


30. State anything else, which will aid us, or which you 
want us to know, which is not covered by the ques- 
tions on this folder. (Answer this question last.) 
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Chemical Warfare Service, National Army 





An Account of the Inception and Development of the Chemist’s Part in Military Operations—Organiza- 
tion of the Service—Commissioned Personnel Here and Overseas 





dated June 28, 1918, will always have special sig- 

nificance to the chemists of the United States 
because therein the Secretary of War, at the direction 
of the President, organized the Chemical Warfare Serv- 
ice of the National Army. 


(sister sin Order No. 62 of the War Department 


DEVELOPMENTS BY THE BUREAU OF MINES 


The evolution of the Chemical Warfare Service is 
interesting because it had its inception in a branch of 
the Government not concerned with warfare, namely, 
the Bureau of Mines of the Department of the Interior. 
On account of the familiarity of the Bureau with noxious 
gases in mines, it was able to make an early start on 
the important work of gas warfare at a time when the 
War Department was deluged with other important 
problems. The result is that we have heard no criticism 
of delay in the gas warfare work such as has been 
directed at other branches. An important feature of 
the work of the Bureau was the wonderful coédperation 
which it secured from the leading chemists of the coun- 
try who responded willingly and promptly to the call. 
This enabled the Bureau to turn over to the War De- 
partment a complete, well articulated organization of 
more than 1,800 chemists which had accomplished great 
things prior to being transferred. 

Early in February of 1917, when war between the 
United States and the Central Powers seemed inevitable, 
the Bureau of Mines called the attention of the War 
Department to the already existing technical organiza- 
tion in the Bureau for the study of poisonous gases in 
mines, gas masks etc., and offered the facilities of the 
Bureau to the War Department for this work. A meet- 
ing was arranged between representatives of the Bureau 
and the War College. At this conference the War De- 
partment enthusiastically accepted the offer of the 
Bureau of Mines and agreed to support the work in 
every way possible. 

The Director of the Bureau of Mines immediately 
directed investigations of these war problems, and until 
July 1, 1917, carried the work along with funds of the 
Bureau. The first work was done on the development 
of gas masks. On July 1, 1917, the staff consisted of 
fifty paid investigators and the work had expanded from 
gas-mask research to the study of poison gases and 
chemical warfare appliances for offensive purposes. 


CO6PERATION OF UNIVERSITIES AND RESEARCH 
ORGANIZATIONS 


In order to enlist the codperation of the universities 
and research institutions in the United States, per- 
sonal visits were made to practically all of the impor- 
tant ones. The response was most gratifying. Up to 
the present time some extremely important work has 
come out of these universities and institutions. On 
April 6, 1917, the following committee on gases used 


in warfare was formed by the National Research 
Council for the purpose of coéperating with the Bureau 
of Mines in connection with this work: 

Van. H. Manning, Chairman.Director, U. S. Bureau of 


Mines. 
George E. Hale, (Ex-Officio) 
National Research Council. Director, Mt. 


Observatory. 
Lt. Col. R. A. Millikan, (Ex- 
Officio) National Research 


Wilson Solar 


Council .................Science and Research Division, 

Signal Corps. 

ee eee Chief, Bureau of Chemistry, 
U. S. Department of Agri- 
culture. 

Maj. Earl J. Atkisson....... Corps of Engineers, U. S. A. 

Lt. Col. Marston T. Bogert. .Chemical Service, N. A. 

Lt. Col. Bradley Dewey..... Gas Defense Service, Surgeon 
General’s Office. 

Rc Deen son kcedendede Director, Gas Service, U. S. A. 


Lieut. Joseph R. Phelps.....P. A. Surgeon, Bureau of 


_— and Surgery, U. 
Lt. Col. Earl J. W. Ragsdale. Bureau of Ordnance, U. S. A. 
Lieut. T. W. Wilkinson..... Bureau of Ordnance, U. S. N. 

This committee has worked 
with the Bureau of Mines. 

Until August, 1917, the Bureau of Mines also super- 
vised the construction of gas masks. 

On November 7, 1917, Secretary Lane appointed the 
following Advisory Board to the Director of the Bureau 
of Mines on war problems: Dr. Wm. H. Nichols, Prof. 
E. C. Franklin, Dr. C. L. Parsons, Mr. Wm. Hoskins, 
Prof. H. P. Talbot, Dr. F. P. Venable, Dr. Ira Remsen, 
Prof. T. W. Richards. 

Since that date the Board acted in an advisory capa- 
city to the Director on the gas work, both as individuals 
and as a body. The Board first met on Monday, Decem- 
ber 17, 1917, and visited the laboratories and consulted 
with the research staff. They were also given a dem- 
onstration of the work in progress and full reports were 
made to the Board by all section chiefs. A second meet- 
ing was held on May 15 and 16, 1918, when the work 
was again reviewed. 

It was finally decided that the Bureau of Mines would 
remain as a research organization, making recommen- 
dations to the Army and Navy regarding the kinds of 
masks and nature of gases to be used, together with 
their method of manufacture, and that the construc- 
tion of the mask proper should be transferred to the 
Surgeon General’s Office of the Army. The organiza- 
tion working for the Bureau of Mines was turned over 
to this department of the Army and formed the nucleus 
of the present huge organization working on the con- 
struction of gas masks and other appliances for gas 
defense. 

On September 15, 1917, many of the experimenters 
working for the Bureau of Mines on war gas problems 
moved into the present headquarters of the organization 
at the American University, on the outskirts of Washing- 
ton. The University authorities turned over the use of 
two large buildings at this place, rent free, but with the 


in hearty codperation 
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proviso that some of the alterations and additions, neces- 
sary for the proper conduct of the work, would be per- 
manent and become the property of the University after 
the war was over. The lease of the buildings and 
grounds of the University extends to a period two years 
from July 1, 1917, or during the war if it should extend 
beyond the two-year period. 


CHEMICAL SERVICE SECTION ORGANIZED IN NATIONAL 
ARMY 

In December, 1917, a chemical corps was established 
in the National Army and a part of the unit sent to 
France. This unit is composed largely of men trained 
in the Bureau of Mines’ organization. In December, 
also, a staff of chemical engineers, working for the re- 
search organization of the Bureau of Mines, developing 
processes for manufacturing gases, was transferred to 
the Bureau of Ordnance of the War Department and 
formed the nucleus of the present organization, building 
huge plants for the manufacture of poison gases. An- 
other organization, which had its inception under the 
Bureau of Mines, and has for its head a man who 
worked for the Bureau and reecived his training on 
noxious gas methods, is the proving-ground unit of the 
War Department, established at Gunpowder Neck, for 
actually trying out gases on an artillery scale after they 
have been studied by the research organization. 

The personnel of the research organization also in- 
cluded a group working on chemical warfare devices. 
These substances include aéroplane gas bombs, signal 
lights, smoke screens to screen merchant ships from 
enemy submarines, gas shells, incendiary shells, gas 
bombs, trench projectors for firing gas bombs, flaming 
guns etc., and important recommendations have gone 
from the research organization covering such materials 
which have been adopted by departments of the Army 
and Navy interested and put into production. 

In recapitulating the work of the Bureau of Mines it 
may be said that, by inaugurating the gas warfare pro- 
gram with the hearty support of the Army and Navy 
departments, the National Research Council, state edu- 
cational, and private institutions, we are undoubtedly 
months ahead of where we otherwise would have been; 
that our soldiers have gas masks, and will have gases 
with which to combat the Germans; further, that the de- 
velopments in gas mask manufacture by the Surgeon 
General’s Office of the Army, in gas manufacture and 
gas proving-ground tests by the Bureau of Ordnance, 
and in the chemical warfare program of the Navy, in- 
cluding the use of smoke screens, shells, toxic gases etc., 
are the results from this experimental work. 

The scientific achievements of the Bureau of Mines 
have been many, but the results cannot be given at this 
time for reasons that are obvious. It is sufficient to say 
that due to the energy of the research organization of 
the Bureau of Mines, the large scale production of toxic 
gases is far ahead of the supply of shells. 

The Advisory Chemical Board said of the work being 
done by the Bureau of Mines: “The efficiency, success, 
fine spirit, and enthusiasm under the leadership of the 
Bureau of Mines is a matter upon which we wish to con- 
gratulate the Bureau, as well as upon the splendid group 
of unselfish, self-sacrificing men who carried on this 
arduous and dangerous work.” Y 

At that time before the transfer of the work the 
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Chemical Board added: “The organization is complex 
and delicate but well articulated and working with an 
efficiency and enthusiasm which has impressed us 
greatly.” 


WorRK COORDINATED AND CONSOLIDATED BY THE 
PRESIDENT 


As the war progressed, it became apparent that, in 
the interest of economy and more efficient concentration 
of the work, certain bureaus and agencies should be co- 
ordinated or consolidated. Accordingly, the experiment 
station at American University, which had been under 
the control of the Bureau of Mines, was transferred 
to the War Department, in which connection the follow- 
ing correspondence passed between Secretary of War 
Baker, the President and Director Manning of the Bu- 
reau. 

WAR DEPARTMENT 
WASHINGTON 


June 25, 1918. 
My dear Mr. President: 

In connection with the proposed transfer of the 
chemical section at American University from the 
Bureau of Mines to the newly constituted and con- 
solidated Gas Service of the War Department, which 
you are considering, I am specially concerned to have 
you know how much the War Department appreciates 
the splendid services which have been rendered to 
the country and to the Army by the Department of the 
Interior, and especially by the Bureau of Mines under 
the direction of Dr. Manning. In the early days of 
preparation and organization, Dr. Manning’s contact 
with scientific men throughout the country was indis- 
pensably valuable. He was able to summon from the 
universities and the technical laboratories of the coun- 
try men of the highest quality and to inspire them 
with enthusiastic zeal in attacking new and difficult 
problems which had to be solved with the utmost speed. 
I do not see how the work could have been better done 
than he did it, and the present suggestion that the sec- 
tion now pass under the direction and control of the 
War Department grows out of the fact that the whole 
subject of gas warfare has assumed a fresh pressure 
and intensity, and the director of it must have the 
widest control so as to be able to use the resources at 
his command in the most effective way possible. The 
proposal does not involve the disruption of the fine 
group of scientific men Dr. Manning has brought to- 
gether, but merely their transfer to General Sibert’s 
direction. 

Respectfully yours, 


The President. (Signed) Newton D. Baker. 


THE WHITE HOUSE 
WASHINGTON 
26 June, 1918 
My dear Dr. Manning: 

I have had before me for some days the question pre- 
sented by the Secretary of War involving the transfer 
of the chemical section established by you at the Ameri- 
can University from the Bureau of Mines to the newly 
organized Division of Gas Warfare in which the War 
Department is now concentrating all the various facili- 
ties for offensive and defensive gas operations. I am 
satisfied that a more efficient organization can be ef- 
fected by having these various activities under one 
direction and control, and my hesitation about acting 
in the matter has grown only out of a reluctance to 
take away from the Bureau of Mines a piece of work 
which thus far it has so effectively performed. The 
Secretary of War has assured me of his own recogni- 
tion of the splendid work you have been able to do, 
and I am taking the liberty of enclosing a letter which 
I have received from him, in order that you may see 
how fully the War Department recognizes the value 
of the services. 

I am to-day signing the order directing the trans- 
fer. I want, however, to express to you my own ap- 
preciation of the fine and helpful piece of work which 

ou have done, and to say that this sort of team work 
y the bureaus outside of the direct war-making agency 
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is one of the cheering and gratifying evidences of the 
way our official forces are inspired by the presence of 
a great national task. 


Cordially yours, 
(Signed) Woodrow Wilson. 
Dr. Van. H. Manning, 
Chief, Bureau of Mines, 
Department of the Interior. 


FORMAL ORGANIZATION OF THE NEW SERVICE 


As stated in the opening paragraph, the War Depart- 
ment finally ordered the organization of the Chemical 
Warfare Service, National Army, to remain in full force 
and effect during the continuation of the present war 
and for six months after the termination thereof. 

The rank, pay, and allowances of the enlisted men of 
the Chemical Warfare Service, National Army, are the 
same as now authorized for the corresponding grades in 
the Corps of Engineers. 


HEAD TO BE DIRECTOR 


The head of the Chemical Warfare Service, National 
Army, is known as the Director of the Chemical War- 
fare Service, and, under the direction of the Secretary 
of War he is charged with the duty of operating and 
maintaining or supervising the operation and mainte- 
nance of all plants engaged in the investigation, manu- 
facture, or production of toxic gases, gas-defense appli- 
ances, the filling of gas shells, and proving grounds 
utilized in connection therewith and the necessary re- 
search connected with gas warfare. He also exercises 
full, complete, and exclusive jurisdiction and control 
over the manufacture and production of toxic gases, 
gas-defense appliances, including gas-shell filling plants 
and proving grounds utilized in connection therewith, 
and all investigation and research work in connection 
with gas warfare. 


FUNCTIONS OF SUBDIVISIONS OF CHEMICAL WARFARE 
SERVICE 


The functions of the various divisions and branches 
are as follows: 
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Overseas Division.—This division includes personnel 
assigned to all divisions and corps and army head- 
quarters in addition to those required for the supply of 
material in the field in France. 

Research Division—Charged with research into all 
matters pertaining to gas warfare. 

Development Division—For the development of ma- 
terial received from the Research Division to the point 
where it may be turned over for proving. 

Proving Division.—Charged with the duty of proving 
the efficiency of material under field condition. 

Gas Defense Production Division.—The production of 
material such as gas masks for use in the defensive. 

Gas Offense Production Division.—The production of 
gas, containers and other material for use in offensive 
gas warfare. 


FUNCTIONS OF SECTIONS IN ADMINISTRATION BUREAU 


Records.—The recording and filing of all documents 
and handling mail and correspondence. 

Personnel.—The procurement, assignment, transfer 
and promotion of commissioned and enlisted personnel 
and the listing and employment of civilians. 

Finance.—Preparation of estimates, allotments, ac- 
counts, contracts and purchases. Handle all fiscal af- 
fairs. 

Auditing.—The audit of all fiscal accounts. 

Transportation.—General supervision over transpor- 
tation of personnel and material. 

Property.—To be custodian of property returns 
required and to have charge of all property and means 
of transportation connected with headquarters. 

Inspection—To make such general and special in- 
spections as may be required and to suggest methods 
for improvement in coérdination between the various 
divisions and branches of the Chemical Warfare Service. 

New Projects.—For the investigation of and recom- 
mendations concerning new projects. 

Training.—Training of personnel. 




























































































































































DIRECTOR 
CHEMICAL WARFARE SERVICE 
Mojor General William L. Sibert 
| c 
STAFF ASSISTANT 
DIRECTOR 
MEDICAL 
[cow L Cot HC Newcomer MEADQUARTERS 
ORDNANCE a ORGANIZAT 
p= A WILITARY - — 
DE RSONNEL 
BRITISH ASSISTANTS 
REPRESENTA TIME: JK Walton PE Breitted SAT 
Ma. H Bright man Conv Some ~ cactus tert 
Cah 3.4 Delaney apt ® Prone het 
Capt 4S Boker TAL Yor Doren 
WPL t endereon 
THLt Perkins 
MEDICAL EUROPEAN RESEARCH DEVELOPMENT PROVING GAS DEFENSE GAS OFFENSE 
DIVISION |__ DINNSION _} [DIVISION | DIVISION DIVISION | |} DIVISION DIVISION 
Officer in chorge | a Chief _ Chief Officer in change | | Officer in chorge | | Officer in charge 
Col W.J Lyster Col. GA Burrel! Col F M.Dorse Mojor WS. Bacon Col Bradley Dewey Col Wn. H. Walker 
























































ORGANIZATION 





CHART, 


‘“HEMICAL 






WARFARE SERVICE, N. A 

















232 CHEMICAL AND METALLURGICAL ENGINEERING Vol. 19, No. 5 


(Chemical Warfare Ser 
Hleads of Dirvist 









Colonel Amos A.Fries, 
OVERSEAS DIV/S/ON 





M, 





' Ajop -. EFF Rt: | 
Colonel George A. Bure ° CENERAL WILLIAM L.sib | Mr Frank M. Dorsey, 


DEVELOPAIENT D/V/S/ON 

















Colonel William H.Walker, 
GAS OFFENSE D/V/S/ON 
































| 
3) | 4, a olonel Bradley Dewey, 
GAS DEFENSE D/V/S/ON 




















| 
er rt 1 tt eS 











é 








September 1, 1918 CHEMICAL AND METALLURGICAL ENGINEERING 233 


vice, Nattonal Army 


o77s and SecttOns 











aptatn William ACKSO, : “ies, \ Captain Sidney /7. Cadwell, 
INTRACTS AND PATENTS SECTION Li « | PEQU CiREMENTS AND PROGRESS SECTION 1| 




















® cirmeows? 


i] Ss a | 
Mayor Victor Lefer. -C.NE i] Major S.P. Muli 
ASS/S. ANT, RELATIONS SECTION | } CONFIDENTIAL INFORMATION SECTION aol 





———— 















































olonet Marston T Bogert Mazor » £.DrewtRut, Major Allen Ro ers, 
RELATIONS SECTION RSONNEL SECT/ON ASSISTANT, RELATIONS SECTION 






























































Tit __it_Iit pie I piss Tit |) |) i Tie I 





























234 CHEMICAL AND METALLURGICAL ENGINEERING 


Information.—To secure all information having a 
bearing on the Chemical Warfare Service. 


OFFICERS AT THE HEADS OF DIVISIONS AND SECTIONS OF 
THE CHEMICAL WARFARE SERVICE, N. A. 


Director, Major General William L. Sibert. 

Assistant Director, Colonel H. C. Newcomer.* 

Overseas Division, Colonel Raymond F. Bacon and 
Colonel Amos A. Fries.* 

Research Division, Colonel George A. Burrell. 

Development Division, Mr. Frank M. Dorsey. 

Proving Division, Major William S. Bacon 

Production Division, Gas Defense, Colonel Bradley 
Dewey. 

Production Division, Gas Offense, Colonel William H. 
Walker. 


OFFICE ORGANIZATION AND ADMINISTRATION 


(1) Director, Chemical Warfare Service: 

Maj. Gen. Wm. L. Sibert, U. S. A. 

Staff: 
Medical Officer: 

Col. W. J. L. Lyster, S. C. 
Assistant: 

Captain H. C. Bradley. 

Ordnance Officer: 

Lt. Col. C. B. Thummel, O. D. 
Assistant: 

Maj. C. S. Stevenson, C. W. S. 
Representative of British Military Mis- 
sion: 

Maj. J. H. Brightman. 

(2) Assistant Director, Chemical Warfare Service: 

Colonel H. C. Newcomer, C. E. 

To act for the Director in his absence, 

in charge of all military matters and 

new projects. Chairman, Board of 

Review. 

Military Assistants: 

Maj. J. H. Walton, C. W. S. 

Capt. V. L. Bohnson, C. W. S. 

Capt. S. J. Delancy, C. W. S. 

Capt. R. A. Baker, C. W. S. 

Capt. A. Bolenbaugh, C. W. S. 

First Lt. R. C. Henderson, C. W. S. 

Sec. Lt. F. C. Perkins. 

Technical Assistants: 

Maj. S. A. Tucker, C. W. S. 

Capt. G. W. 8S. Tait, C. W. S. 

First Lt. L. Van Doren, C. W. S. 

Mr. R. Franchot. 

(3) Office Administration. 

Major W. W. Parker, C. W. S. 

In charge of files and clerical person- 

nel, receipt and distribution of mails, 

collection and transmission of papers 
between various sections of the office, 
office disbursements. 

Assistants: 
First Lt. F. W. Dasher, C. W. S. 
Sec. Lt. W. F. Kunkle, C. W. S. 





*Have been nominated by the President for promotion to the 
rank of Brigadier General. 
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Sec. Lt. B. W. Tipton, C. W. 8S. 
Sec. Lt. W. D. Towler, C. W. S. 


(4) Relations Section. 


( 


5) 


Col. M. T. Bogert, C. W. S. 

In charge of relations with Universi- 
ties, with industries, with the office 
of the Director of Purchases, Storage 
and Traffic, and with the War In- 
dustries Board, including its com- 
mittees. 


Assistants: 


Maj. Victor Lenher, C. W. S. 
Maj. W. J. Noonan, C. W. S. 
Maj. Allen Rogers, C. W._S. 
Maj. Samuel Avery, C. W. S. 
Capt. C. V. Sheehan, C. W. S. 
Capt. W. H. Hickin, C. W. S. 
First Lt. H. F. Scharer, C. W. S. 
Geo. S. Case. 


Personnel Section. 


Major F. E. Breithut, C. W. S. 

In charge of all matters pertaining 
to procurement and assignments of 
commissioned and enlisted personnel 
of the Chemical Warfare Service. 


Assistants: 


First Lt. G. W. Phillips, C. W. S. 
First Lt. H. B. Bramlet, C. W. S. 
Sec. Lt. A. E. Case, C. W. S. 


(6) Contracts and Patents Section. 


Captain W. K. Jackson, C. W. S. 
In charge of Section, Member of 
Board of Review. 


Assistant: 


Capt. R. B. Meckley, C. W. S. 


(7) Finance Section. 


Major C. C. Coombs. 
In charge of estimates, appropria- 
tions and allotments, of administra- 
tive audit of all disbursing accounts 
and of property. Member of Board 
of Review, C. W. S. 


Assistant: 


Capt. Ben Jenkins, C. W. S. 


(8) Requirements and Progress Section. 


Capt. S. M. Cadwell, C. W. S. 
In charge of Section. 


Assistant: 


Sec. Lt. J. A. Schon, C. W. S. 


(9) Confidential Information Section. 


Major S. P. Mulliken, C. W. S. 
In charge of Section. 


Assistant: 


Sec. Lt. H. E. Moore, C. W. S. 


(10) Transportation Section. 


Officer in charge not yet selected. 


Assistant: 


Capt. H. R. Sharkey, C. W. S. 


COMMISSIONED PERSONNEL, CHEMICAL WARFARE 


SERVICE, N. A. 


COLONELS 
Raymond F. Bacon George A. Burrell 
Marston T. Bogert Bradley Dewey 
Wm. H. Walker 
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LIEUTENANT COLONELS 


Arthur L. Besse 
Edwin M. Chance 


Wm. McPherson 
Jas. F. Norris 


Chas. F. Vaughn 


MAJORS 


Chas. Almy, Jr. 
Samuel A. Avery 
Wm. S. Bacon 
Theo. H. Barth 
Fred’k E. Breithut 
T. Mitchell Chance 
Edward B. Clark 
J. B. Conant 

Dara J. Demerest 
Fred’k A. Dewey 
Edgar M. Dunn 
Wm. L. Evans 
Francis C. Frary 
Edw. E. Free 

Wm. G. Gallowhur 
Hugo H. Hanson 
Percy D. Haughton 
Arthur M. Heritage 
Cleon R. Johnson 
W. Catesby Jones 
Victor Lenher 
William G. Lockwood 
Frank W. Mack 
Stephen R. Morey 


Samuel P. Mulliken 
Adrian Nagelvoort 
Wm. J. Noonan 
Walter W. Parker 
Philip L. Reed 
Chas. E. Richardson 
Allen Rogers 

Reed P. Rose 

Henry P. Schuit 
Wm. O. Sibert 
Theo. W. Sill 

Oscar E. Stevens 

C. S. Stevenson 
Orland R. Sweeney 
Sterling M. Temple 
Samuel A. Tucker 
Edgar D. Van Keuren 
Frank J. Wagner 

J. H. Walton 

Irving W. Wilson 
Robert E. Wilson 
John C. Woodruff 
Chas. R. Wraith 
Arcalons W. Wyckoff 


Frederick G. Zinsser 


CAPTAINS 


John A. Armory 
James Armstrong 
Kirby Atterbury 

J. Stanley Babbitt 
R. O. Bailey 

Ross A. Baker 

T. W. Balfe 
Lawrence L. Beebe 
Otto S. Beyer 

R. E. Bishop 
Kenneth B. Blake 
Ross C. Blanchard 
P. W. Bliss 

Geo. W. Blossom 
V. L. Bohnson 

J. H. Bogart 

A. Bolenbaugh 
Dale M. Boothman 
Carl G. Bopp 

Paul H. M. P. Brinton 
Nath’l B. Brodhead 
Wm. E. Brophy 

H. E. Bruce 
Arthur R. Burns 
Horace G. Byers 
Samuel A. Byrne 
Sidney M. Cadwell 
M. U. Campau 
Paul M. Carleton 
Charles H. Chaar 
Charles C. Chalfant 
Henry P. Chandler 
Richard M. Clucas 
Wm. H. Coburn 
Chas. B. Colby 

W. H. Coleman 
Lester C. Cover 
Ralph H. Crocker 
Lowell E. Dana 
Thos. J. Dee 

S. J. Delancy 
Arnold C. Dickinson 
Marion G. Donk 
Levi B. Duff 
Frank R. Flood 
Harold B. Foster 
Lester E. Fulford 
H. L. Garner 

H. A. Gartner 
Paul M. Giesy 
Benj. Gill 

William S. Godfrey 
Robt. D. Gordon 
Robt. C. Gowdy 
Robert McC. Graham 
Caswell Graves 


A. T. Larson 

Lewis L. Latimer 
James Lawrence 
Stanley H. Lawton 
Arthur C. Levering 
John S. Little 
Harris Livermore 
Paul R. Llewellyn 
Wm. G. Lockwood 
Chas. F. Long 
Fred’k A. Lovell 

F. J. Lyon 

Wm. H. McAdams 
A. G. McChesney 
Thos. T. McGovern 
David J. McGrath 
Wm. J. McKenna 
Wm. S. McKinney 
Leonard Macomber 
Wm. C. Martin 
Robt. B. Meckley 
R. P. Melendy 
Hamilton Merrill 
Hudson C. Millar 
R. W. Millar 

John H. Northrup 
Geo. G. Oberfell 

G. A. Parks 

L. W. Parsons 
Stuyvesant Peabody 
Chas. H. Pearce 
Raymond V. Puff 
R. R. Renshaw 
Jos. C. Richardson 
Wm. M. Rile 

O. E. Roberts 

Wm. O. Robinson 
Geoffrey M. Rollason 
Hugh . Rowan 
John D. Rue 

Jos. B. Russell, Jr. 
E. K. Ruth 
Berthold E. Schlesinger 
Victor B. Schmidt 
John S. Selfridge 
Harold C. Sharpe 
Edmund J. Shuttuck 
George Edward Shaw 
Charles V. Sheehan 
Jos. E. Silver 
Raymond T. Smith 
Frederick H. Smyth 
Edward L. Stapleton 
Leslie T. Sutherland 
Godfrey M. S. Tait 
David P. Taylor 


Winfie:d S. Grove 
Harold G. Guiteras 
Ralph R. Hall 

H. S. Harned 
Clarkson E. Harshberger 
Fred L. Hayden 
Wayne Herkness 
Michael Y. Heath 
Wilyn Herbert 
Erle C. Herman 
William H. Hickin 
Wm. E. Hoffman 
Ben. Jenkins 

Wm. DeY. Kay 

A. W. Kenney 
Waldemar Kops 
Richard L. Kramer 


Red’d E. Taylor 

M. C. Teague 

Thos. E. Thompson 
Benj. H. Throop 
Harland L. Trumbell 
Roy H. Uhlinger 
Stuart D. Warner 
Harry E. Wells 

L. G. Wesson 
Thorne L. Wheeler 
H. D. Whitehouse 
Chas. M. Whitlock 

J. A. Wilkinson 
Herbert Winkelmann 
James S. Wolf 
Alfred W. Wood 
Burnett Wright 


FIRST LIEUTENANTS 


Abrahams, Clinton D. 
Abrams, Allen 
Adams, James F. 
Andrus, Leanonard A. 
Armstrong, Charles D. 
Arnold, H. C. 

Ashe, Lauron H. 
Ashman, L. A. 
Ashman, L. H. 
Ayer, Paul P. 
Bailey, Albert E. 
Beal, William D. 
Bear, H. K. 

Becker, Hasen K. 
Bedford, Edward T. 
Bell, Thomas R. 
Bennett, H. S. 

Best, Arthur F. 
Bogue, Joseph C. 
Boon, C. J. 

Bramlet, Hubert B. 
Bristow, James J. 
Brock, Earle A. 
Brodesser, R. E. 
Brown, Carl H. 
Brown, Lester B. 
Burt, R. A. 

Cahill, Michail 
Callemon, Clarence B. 
Clark, S. C. 

Clarke, Theodore 
Clifford, C. W. 
Cochran, Marshall G. 
Coghlan, S. R. 
Colebrook, M. W. 
Collotte, W. R. 
Conohay, John R. 
Cox, Samuel F. 
Crossfield, Albert S. 
Cuff, James B. 
Dasher, Frances W. 
Davidson, A. 
Davidson, Joseph G. 
Davis, George W. 
Dunbar, Noel S. 
Dwyer, C. E. 
Eason, Harry M. 
Eaton, Harry A. F. 
Eldon, John A. 
Eldridge, Arthur C. 
Elliott, Lowell A. 
Elsbey, Alden G. 
Emory, Stuart R. 
Esser, Alvah E. 
Fairbanks, Herbert S. 
Fairchild, Tappon 
Felsing, W. A. 
Fitzgerald, Heber D. 
Fleming, Walter F. 
Frederick, E. L. 
Fuller, E. W. 

Gage, Roscoe M. 
Gaines, O. I. 

Gibson, Richard 
Gruse, William A. 
Gurney, Harold P. 
Hartshorn, E. B. 
Hayden, E. M. 
Henderson, L. M. 
Heneage, Thomas H. 
Hentz, William A. 


McNeil, Winfield I. 
McWilliams, John C. 
MacConnell, John G. 


MacDonald, Alexander D 


MacNeill, N. M. 
Mahlman, Osburn L. 
Manning, Edwin C. 
Mensur, Charles I. 
Marshall, William D. 
Martin, H. A. 
Mayexv, Gustave 
Mayham, Ray E. 
Merrill, Leslie M. 
Merryman, James R. 
Mitchell, John H. 
Moffitt, H. R. 
Morawski, Frederick 
Morgan, A. M. 
Mott, John 
Moulton, Paul B. 
Mueller, William A. 
Mulford, William J. 
Murphy, Alfred L. 
Murtfeldt, W. Scott 
Nasseit, Harry B. 
Noble, Edson J. 
Norlin, F. C. 
Northrup, William C 
Norton, F.. A. 
O’Brein, Bernard 
Ott, J. E. 

Patterson, G. P. 
Perkins, Granville A. 
Perrett, G. St. J. 
Phillips, George W. 
Pierce, Edward T. 
Pratt, Francis S. 
Prentice, Phillip B. 
Procoter, William R. 
Pyle, David H. 
Racicot, P. A. 
Rahn, Reinhard 
Ranson, William J. 
Rapee, Frank J. 
Rector, Thomas N. 
Regan, Edward F. 
Reiling, Howard A. 
Riddell, John F. 
Rixey, Eppa 

Rogers, Rollins W. 
Romilly, Edgar P. 
Royce, Harrison S. 
Russell, G. P. 
Rutledge, George F. 
Sampson, Ernest 
Sawders, J. C. 
Scery, J. W. 
Schaufele, H. J. 
Scheirz, FE. R. 
Schmidt, Mott B. 
Schultz, Addie D. 
Schwarz, M. W. 
Shaw, Guthrie 
Shaw, Joseph T. 
Sibert, Eugene 
Silsbee, James A. 
Smith, Lawrence W. 
Smith, Lee I. 

Smith, Leslie D. 
Smyth, C. P. 
Spaulding, E. G. 
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Hetherington, George F. 
Hillery, Harry M. 
Hobson, H. - 
Hoguet, Rene 
Holland, Martin A. 
Holm, George E. 
Holmes, Raymond M. 
Hooper, Noel J. 
Horton, Winthrop S. 
Howe, Robert A. 
Howlett, Arthur E. 
Hudson, H. H. 
Hudson, W. E. 

Hull, Edwin J. 
Iddles, Alfred 
Jackson, William M. 
Johnson, Robert L. 
Jones, Spencer L. 
Katz, Sidney H. 
Keller, Alexander W. 
Kellogg, Edward A. 
Kempton, Robert E. 
Kerns, J. T. 

Kerr, George M. 
Klauber, Murray 
Kienle, R. H. 

King, Arthur G. 
King, John L 

King, T. S. 

Kipka, Ross E. 
Kirkpatrick, Walter M. 
Kolden, Dudley F. 
Lamb, Lloyd B. 
Lambert, Marion L. J. 
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Quicksilver in California 


Editorial Correspondence 
FOREIGN COMPETITION 


HE conference between the United States Taritf 
Commission and producers of quicksilver held re- 
cently in San Francisco brought out very strikingly 
the handicaps we are working under as compared to 
Spain. In the latter country, government-owned mines 
operated by contractors using convict labor are pro- 
ducing metal from orebodies worked for centuries, and 
still yielding large quantities of 7 per cent ore. Even 
considering their crude methods—it is said that a 
Peruvian furnace built in 1634 is still being used—their 
production is estimated to cost no more than $16 per 
flask of 75 lb., and thus dominates the world-market. 
At any rate their contract with the Rothchilds’ London 
house to sell their product at not less than £7 per flask 
nets them a very handsome profit at the minimum price. 
In the United States, on the other hand, the deposits 
are small, irregular, and normally of low grade. While 
there are some mines which have never entirely shut 
down since their discovery about 1850, and some con- 
taining relatively rich ore, the industry steadily de- 
clined for several years immediately preceding the 
war. At that time a sudden inflation and violent fluc- 
tuations resulted in the price finally being fixed at 
$105, an increase of 150 per cent over the normal. This 
induced the opening of many prospects, but 90 per cent 
of the increased output still comes from companies 
operating four years ago. However, the grade of ore is 
very low, the New Idria in San Benito County, Califor- 
nia, which is America’s greatest quicksilver mine, now 
treating ore containing but 64 lb. mercury per ton. The 
Sulphur Bank Association in Lake County, California, is 
steam-shovelling old dumps and surface workings con- 
taining no more than 1? lb. metal per ton, which may be 
considered the present minimum limit for profitable ex- 
traction. Generally speaking, the average American 
ore mined today contains about 5 lb. of quicksilver per 
ton, that is to say, a metal content of 0.25 per cent, as 
compared to 0.85 per cent mined in Austria, 1 per cent 
in Italy and 7 per cent in Spain. 


CONCENTRATION AT NEW IDRIA 


Such lean ore seems to offer a promising field for 
modern concentration methods. Indeed, many miners 
and metallurgists have attacked the problem recently 
despite the dictum of the older operators that “you 
can't concentrate quicksilver ores.” The sulphide cin- 
nabar has a specific gravity of about 8.0 as compared 
to that of 4.2 of the easily-treated calcopyrite. It has 
been demonstrated that if the cinnabar is massive and 
crystalline, and stage-crushing be carefully done to 
avoid sliming the very friable mineral, very good re- 
coveries (up to 86 per cent) may be obtained on tables 
working with classified and deslimed sands. On the 
other hand, if the ore has been ground so as to slime 
the cinnabar, the values float in suspension like “paint,” 
and are not recoverable on table, vanner, or flotation 
machine. Under such conditions the recovery may 
easily fall to 60 per cent or even lower. 

Thus a well equipped and carefully controlled opera- 
tion is essential to success, and it is not surprising that 
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the many mills which were hurriedly installed a couple 
of years ago at the height of the fashion are generally 
abandoned. Two, which are probably the largest in 
California, are still in operation—one at the New Idria 
treating 300 tons daily, and another of 350-ton capacity 
treating Sulphur Bank ores. According to Mr. H. W. 
Gould, general superintendent of these properties, even 
these mills are economically unjustified, and their 
closure is imminent. A brief description of the flow 
sheet at New Idria, however, may be worth while 
(Fig. 1). 

The ores are dumped over a grizzly into the mill 
bins, from whence they are drawn on a belt conveyor 
to a 4-in. trommel. The oversize enters a 7 x 6 ft. Allis- 
Chalmers granulator ball mill with a screen discharge, 
the ground material entering a 6-cell Richards hydraulic 


classifier. Each cell of this classifier supplies feed for 
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FIG. 1 


one of a battery of six double-deck Deister sand tables. 
The table tailings, together with the considerable 
quantity of valuable slimes, go to the dump; the con- 
centrates, containing perhaps 70 per cent of the values, 
to bins; while all middlings are returned by elevator to 
the head of the system for regrinding and retreatment. 

The conditions at Sulphur Bank are quite unique. 
Here, as already noted, a steam shovel loads motor 
trucks with ore from old mine dumps and upper work- 
ings averaging only 12 lb. of mercury per ton. These 
trucks dump their. load on a 14-in. grizzly—all oversize 
is wasted, as the bulk of the values is in the fines. The 
undersize is drawn from a storage bin by a mechanical 
feeder into a long trommel with various openings rang- 
ing from 1 in. to about 20 mesh. All portions # in. and 
coarser are separately stored for future rehandling, 
while the material from § in. to 10 mesh is roughly 
concentrated in a single compartment jig. Material 
finer than 10 mesh is classified, the sands being con- 
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centrated in Deister-Overstrom tables and the slimes 
on Frue vanners. The total recovery in this mill, owing 
to the peculiar conditions surrounding its operation, 
possibly does not exceed 30 per cent; all slimes and 
sand-tailings are carefully stored, however, for future 
treatment. In this manner the concentrator acts as a 
device to skim the cream from the feed—to get some 
concentrates ranging in richness from 3 to 50 per cent 
for quick recovery of the metal at a period of high price 
and insistent demand. 
ECONOMICS OF CONCENTRATION 

This probably is the present function of concentra- 
tion of quicksilver ores; to get a little rich material 
to mix with the coarser low-grade furnace-feed so as to 
increase the mercury output of present furnace and con- 
denser equipment. The calcining of the ores is simple, 
efficient and cheap, costing not more than 75 cents per 
ton, and it is doubtful if the cost of modern concentra- 
tion in small isolated plants can approach that of fur- 
nacing, even considering the much lower fixed invest- 
ment in the mill per ton-day capacity. Added to this is 
the variation in nature of the different small ore de- 
posits, each requiring close study to effect good recover- 
ies—one will slime excessively during crushing, another 
may refuse to act satisfactorily in a flotation machine, 
another may be very costly to grind. These difficul- 
ties have converted many milling enthusiasts to the 
attitude of the “old timer.” In other words, decreased 
costs may better be expected through increased effi- 
ciency in mining, which is three times as expensive as 
the subsequent metallurgical treatment. 

A possible field for concentration is in connection 
with the development of a new prospect. Here the 
mineral indications might not warrant the building of 
an expensive furnace plant—indeed, the operators might 
readily lack the required capital—but a small crushing 
and table or flotation plant could easily be installed 
which would produce a concentrate worthy of ship- 
ment. As the orebody is developed, the returns from 
the ore will provide the funds for a local calciner, when 
the old mill can be discontinued and the raw ore to- 
gether with the mill slimes and tailings smelted. Cer- 
tain peculiar types of ore may be developed which are 
evidently concentrating propositions par excellence. As 
an example, the Black Butte Mercury Mining Company 
in Lane County, Oregon, has a peculiar soft ore which 
crushes very easily and floats very well, reducing the 
costs to a minimum. 


MERCURY FURNACES 


Concentrates, or very rich, fine ores in small quantity, 
are best treated in retorts. In its most simple form, 
such a furnace consists of a horizontal row of up to a 
dozen 12-in. iron pipes, closed at the rear with a tight 
removable plug, and the front fitted into a condenser, 
which may be merely a water jacketed 3-in. pipe, 7 to 10 
ft. long. The muffles themselves may be entirely bricked 
in, and heated by flues leading underneath and above, 
leading from a wood-burning fire box or oil-flame at 
one end. The retorts have a small capacity, handling 
perhaps 150 lb. of rich ore or 75 lb. of concentrates 
(plus the necessary lime) per shift. Condensation of 
fume is easiest, since only in this type is the volatile 
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mercury uncontaminated by the products of combus- 
tion. 

Coarse low grade ore, 3 to 9-in. lumps, on the other 
hand, has long been treated in vertical shafts resembling 
lime kilns of round or oblong cross-section. In order to 
prevent top-losses, a bell-charging device is desirable, 
the vapors being drawn off at about 200 deg. C. through 
down-comers just below, or through multiple openings 
in the shaft walls. The calcined ore is removed from 
the bottom at a temperature around 600 deg. C. and 
calcination is effected by fire-boxes located just above. 
These furnaces are very economical of labor and fuel, 
requiring one cord of wood for 20 tons of ore, while a 
rectangular oil-burning shaft at New Idria has been 
treating from 25,000 to 30,000 tons of ore per year at 
a total cost of somewhat less than 50 cents per ton. 
Since the “furnace gets it all” in the words of the oper- 
ators, one readily sees what stiff competition any scheme 
of concentration would encounter in these calciners. 


ScoTT FURNACE 


Perhaps 75 per cent of the American production in 
recent years has been obtained from finer ore treated 
in the Scott furnace, an improved Hasenclever furnace 
developed by Hiittner, Scott and Randol at New 
Almaden in 1875. As is perhaps well known, the Scott 
furnace is a rectangular block of brickwork with com- 
bustion chamber at one end and a fume chamber cover- 
ing the end opposite. Between the two and leading 
from front to back are a series of parallel vertical slots, 
perhaps 20 in. wide, open from the top, where ore is 
charged, to the bottom where it is withdrawn. In its 
passage through the furnace, however, the ore rests 
on 30 or more deflecting shelves (Fig. 2) inclined down- 
ward at 45 degrees alternately from right and left wall, 
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FIG. 2.—CROSS-SECTION SHOWING CONSTRUCTION 
IN SCOTT FURNACE 


made of a line of 15x 3x 36-in tiles. The tiles are set 
so that a slot of about 5 in. is left between the lower 
edge and upper surface of each succeeding pair of tiles, 
which slot is kept sealed by the descending ore stream. 
Furnace gases use the space between the top of the ore 
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and the bottom of the tile immediately above as a flue, 
heating the thin bed of slowly descending ore and vola- 
tilizing its mercury content. 

The capacity of the furnace is evidently a function 
of the length and the output of the mine it serves. It is 
commonly built of 75-ton capacity, with locally-made 
red brick for condensers and furnace masonry, and its 
cost is commonly quoted at $1000 per ton-day capacity. 
Dry granular ore fed to the top remains in the furnace 
about 24 hours before being drawn off below, during 
which time its temperature progressively increases to 
perhaps 1000 deg. C. Naturally, proper firing is an 
essential, 5 to 6 gallons of fuel oil or 0.03 to 0.05 cords 
of wood per ton of ore being required. This could be 
somewhat reduced, and an increased efficiency in the 
condensation system attained by more careful firing and 
narrow regulations of excess air of combustion. As it 
is, the cost of treatment is quite low—70 to 80 cents per 
ton, exclusive of interest and repairs, which latter are 
quite extensive at intervals of perhaps three years. 


FURNACE RECOVERY 


Metallurgically, the Scott furnace is a very efficient 
machine. As determined by Dr. L. H. Duschak of the 
Bureau of Mines, the top losses are extremely low, 
owing to the effective seal made by the fine ore. In 
one case it amounted to about 4 lb. of mercury per day 
in a 50-ton furnace. The calcined ore contains only a 
negligible amount of values; under good operation it 
assays as low as 0.02 per cent, while ordinary care will 
produce a cinder with 0.07 per cent Hg. Losses of 
metal as uncondensed vapor escaping up the stack have 
generally been considered most serious, but Dr. Duschak 
shows that if 75 tons of 0.7 per cent ore is burned with 
the usual excess air of combustion, and the resulting 
gases cooled to 40 deg. C., the uncondensed vapor will 
amount to only 44 lb. of mercury. The stack losses 
of fine fume are practically zero if the gases are cooled 
with a water spray; this water of condensation in turn 
dissolves some acid but very little metal, and its floating 
content of floured mercury can be reduced by proper 
settlement or recovered during re-use. Altogether, the 
furnace extraction under good management may very 
readily exceed 90 per cent. As a matter of fact, average 
practice bottles no more than 75 per cent of the mercury 
in the ore. (Mercury “hangs up” in the condenser 
system in excessive measure—at one well-conducted 
plant a monthly metallurgical balance showed recoveries 
ranging from 60 to 130 per cent.) Definite figures are 
difficult, if not impossible, to obtain, for few plants 
make any serious effort to sample and weigh the ore 
as it is fed, nor account for any metal in process except 
that actually shipped. A leaky system operating at 
slightly greater than atmospheric pressure may lose 
much vapor at the joints. This is entirely overcome, 
however, by maintaining a slight suction at all times by 
stack or fan draft. 

The most important apparent loss is in the absorp- 
tion of metal by the brickwork and foundation. This 
is very difficult to estimate and is not considered an 
ultimate loss as the mercury so absorbed is largely re- 
covered when the plant is dismantled. It is an im- 
portant factor in a new plant, since, by tying up oa 
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considerable amount of metal, it has the effect of in- 
creasing the capital investment required at the com- 
mencement of operations. In periods of abnormal 
prices, furnaces have been frequently dismantled to 
recover this mercury—a practice not consistent with 
good metallurgy, but often financially advisable. As 
much as 1000 flasks is reported to have been produced 
by the tearing down of a single furnace and condenser 
system, and old furnace sites have been excavated to a 
depth of 35 ft. before reaching earth not carrying visible 
beads of “‘quick.” 


MECHANICAL ROASTERS 


Metallurgically the process of extracting mercury 
from the ore is quite similar to the roasting process 
practiced in large measure elsewhere, the reaction in- 
duced by extraneous heat, 

HgS + O, Hg + SO,, 
or 4HgS + 4CaO = 4Hg + CaS + CaSO,, 
taking place above the boiling point of mercury (360 
deg. C.). It is only natural that roasters of the Herre- 

















FIG. 3—ROTARY QUICKSILVER FURNACE AT NEW IDRIA 
shoff type so successful elsewhere should be tried, as has 
been done at New Almaden, where one treats 45 tons of 
#-in. ore daily.. The sulphur in the ore is insufficient 
to provide much of the required heat, so extra fire boxes 
are installed. A high consumption of fuel (8 gal. oil 
per ton) is required, owing to the radiation through the 
relatively thin walls, and an excessively dusty gas is 
made. This is treated while at 600 deg. F. in a Cottrell 
electrostatic precipitator, the gas then cooled and the 
mercury condensed in ordinary chambers, the cold ef- 
fluent of which passes through a second cold Cottrell 
treater, which actually collects a vanishingly small 
amount of mercuric mist. At this plant a very large 
Scott furnace has recently been installed of 90 tons 
daily capacity, which produces a clean vapor with # the 
fuel consumption—this of course being a simpler and 
more desirable combination than the mechanical 
roaster. 

H. W. Gould of the New Idria Company has recently 
tested a 4x 50-ft. rotary furnace with very promising 
results, so much so that a second 5 x 56-ft. furnace was 
later installed, and four more are under order. The fur- 
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nace, which is shown in Fig. 3, is like an ordinary ce- 
ment kiln, receiving ore at the upper end, coned slightly 
to keep the discharge free of material. The furnace is 
fired not enough so that the entire lining is at a tem- 
perature of more than 350 deg. C., thus preventing any 
metal absorption. The first furnace treated 95 tons of 
1t-in. ore daily, or 70 tons of 14-in. ore: probably } to 
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WOODEN CONDENSER TANKS AT NEW IDRIA 
l-in. size will be most desirable, the ore remaining in 
the furnace from 15 to 30 min., depending upon the 
volume of the ore stream, and leaving at a temperature 
of over 900 deg. C. in a mercury-free condition. The 
further advantages of this rotary furnace are its low 
first cost, being one-quarter to one-half that of older 
types, and its low consumption of fuel, while the autc- 
matic feed and discharge cuts attendance charges to a 
minimum. 

Condensation problems have been attacked at this 
plant with notable success, as well. The hot dusty gases 
first enter a brick dust chamber of considerable volume 
at the end of the furnace, where the solid particles 
largely settle. The gases, still at 300 deg. C. or more, 
then pass through a flue made of 18-in. sewer tile into 
the first wooden tank shown in Fig. 4, 20 ft. in diameter 
and 30 ft. high. Several sections of this tile flue have 
side outlets, through which a tile bend enters, open to the 
air at the outer end and the inner turned in the direc- 
tion of the gas stream (Fig. 5). Fixed at the end of the 
tile bend is a water spray which not only cools the hot 
gases by its evaporation, but sucks outside air into the 
flue by injector action. The result is that the hot dry 
gas leaving the brick chamber enters the wooden con- 
denser saturated with water vapor and at about 80 deg. 
C. During the passage through the three condensers 
shown in Fig. 4, the gases further cool to 40 or 50 deg. 
C., depositing practically all of their mercury and much 
of their water—the bulk collecting in the first tank. 
The condensers themselves are placed several feet above 
a concrete basin, and the mercury and water withdrawn 
periodically through valve-controlled drain pipes. Very 
little soot is formed in this installation, thus warranting 
the discontinuance of their rather elaborate soot-mill. 

The advantages of this condenser system are obvious. 
Wooden tanks are very easily and cheaply built and kept 
air tight, metal absorption is very low, clean-ups may 
be readily effected by merely hosing down the walls, 
the metal is withdrawn without the dangerous necessity 
of entering the condensers, and there are no dead 
spaces for sulphuric acid and mercury gases to eddy 
about and combine. Mr. Gould and his associates are 
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to be congratulated on this very evident advance in the 
art of getting quicksilver. 

The expected consumption of quicksilver in the 
United States during the year 1918 was estimated in 
Apri] by Mr. F. L. Ransome, of the U. S. Geological 


Survey, as follows: 

Flasks 

Drugs and chemicals, largely calomel and dental 
Dh soos eee ad ace ache bewermak es 12,180 
Fulminate for detonators..............-.-..-. cons Saas 
Antifouling ship-paint (red oxide) - totonecnn > Tee 
Vermillion (mercuric sulphide).. . at 1,900 
Electrical uses in rectifiers and vapor lamps. . ; 2,687 
Feit making (mercuric nitrate)..............-..-. 1,800 
Amalgamation of gold and silver ores...........-. 800 

Thermometric, barometric and other scientific in- 
SEY AG ccc ekéen Gee seats ncaenasudeaeniecs 676 
Boiler feed-water wentny eaneanaune eR ee 700 
eee calchs cis Mee 300 
ee eee ae ee ee eeenrern a ees 36,166 


The mines of the United States could probably easily 
supply this amount if our exports were discontinued, 
since the production in 1917 amounted to 36,351 flasks. 
Great activity in production is necessary, however, 
since some of the manufacturers of fulminates have but 
recently received largely increased estimates of require- 
ments for the army and navy, one estimate demanding 
more mercury than the entire total above given. 

In case of an acute shortage, many of the uses could 
be considerably curtailed, either by non-supply or by 
substitution. For instance, cosmetics, water treating 
compounds, felt making, and vermillion could largely 
be foregone, temporarily. Miscellaneous chemicals 
could be sharply curtailed, as well. Substitutes for 
fulminate, were largely imported from Germany prior 
to the war and were used in blasting caps, replacing a 
large amount of fulminate when mercury was at prices 
above $40. These imported compounds are now about 

















FIG. 5.—TILE FLUE 


FOR COOLING MERCURY VAPOR 


exhausted, and their methods of manufacture are uD- 
known—American-made substitutes require fulminate 
to detonate them, and may cut down the mercury con- 
sumption about 75 per cent. It is understood, however, 
that at present prices of substitutes it is cheaper to use 
pure fulminate when mercury is at $75 and probably 
even at the present $105. As to their reliability of 
operation, it suffices to say that the ordnance depart- 
ments of the allied governments will not accept sul sti- 
tutes in caps or detonators. This confines their use to 
blasting caps for mining and excavation and in the 
making of sporting goods. In the latter case a misfire 
is not so vital, while in blasting the insertion of tw 
caps in every important shot will insure 100 per cent 
operation at a small relative increase in cost. 
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Investigation of Parts Made from Chrome-Vanadium, Nickel, Chromium and Tungsten Steels—Causes 
of Failure in Piston Pins, Axles and Bolts—Physical Properties of Raw and Treated Materials 


By F. GROTTS 


Chief Metallurgist, Curtiss Aéroplane and Motor Corporation 





CHROME-VANADIUM STEEL 


STON pins and connecting rods are made from 
Poerome-vansium steel. The piston pins have a 
slightly higher carbon content than the connect- 
ing rods. This material, when properly heat-treated, 
has a very fine structure and is very tough and strong. 
The defects found are manganese sulphide, slag 
and seams. 
Connecting rod analysis: C, 0.35; Mn, 0.78; S, 0.027; 
P, 0.025; Cr, 0.94; V, 0.17. 


Physical properties of raw stock. 


Ultimate tensile strength, Ib 136,700 
Yield point, Ib ) gta ; 85,200 
tion, per cent. .... - , ; ; 15.6 
Reduction, per cent......... 45.5 
idetewséed ndubein wat i 302 


Double quenched 1700 deg. and 1600 deg. in oil; 
drawn at 1200 deg. 


Ultimate tensile strength, lb 145,000 
Yield point, Ib... . ih in hedee < 135,000 
FEO 18 
Reduction, per cent 62 
Brinell. . . 300 
s+ sinvvakcadenadeutadennebens caeaeee 48 


Piston pins are drawn at 1000 deg. and it is essential 
that the greatest possible care and supervision be given 
them in order to get satisfactory results. Defects have 
been found in pins that were thought to be seams but 
were in reality due to faulty heat-treating. In quench- 
ing, the pins should be dropped in vertically and not 
tossed in indiscriminately. Oil is nearly always used as 
&@ quenching medium but hot water can be used with 
good results. This is similar to the conditions found 
under chrome-nickel piston pins where the hardening 
cracks occurred. 


PISTON PIN INVESTIGATION 


These pins are made from chrome-vanadium steel and 
have an analysis of C, 0.46; Mn, 0.68; S, 0.028; P. 
0.032; Cr, 1.12; V, 0.14. On being machined small hair 
lines appeared that resembled a hardening crack; also 
it was observed that some pins were yery soft. 

The object of the investigation was to determine the 
cause of the cracks which in some cases extended from 
end to end, and also to investigate the heat treatment. 


Procedure: The 50 pins submitted, which were sup- 
posed to have been heat-treated, were scleroscoped and 
showed a hardness of 20 to 26. 

Fifteen of the pins taken as representatives of the 
lot were heated up to 1700 deg., held 10 minutes and 
quenched in oil. After they had cooled, they were re- 





quenched in oil at a temperature of 1600 deg., the hard- 
ness averaging 58 after the second quench. 

Five of the 15 pins were drawn at 800 deg., air-cooled 
and showed a hardness of 53 to 55. Another 5 were 
drawn at 900 deg., air-cooled and showed a hardness of 
49 to 52. The remaining 5 were drawn at 1000 deg., 
air-cooled and showed a hardness of 44 to 47. 

A section taken at the crack was polished and photo- 
graphed at a magnification of 100. The result is shown 
in Fig. 62. Another section was polished and etched 


Scleroscope 
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PLATE 5.—PROPERTIES OF CHROME VANADIUM STEEL 


with alcoholic nitric solution, with the result shown in 
Fig. 63. 

Summary: These pins when heat-treated properly 
give a hardness of about 50 to 55; so the treatment of 
these pins originally was incorrect (drawn too high). 
The cracks found were seams containing oxide, as shown 
in Fig. 62. 

Fig. 63 shows how the steel was decarbonized near 
the seam. The structure shows ferrite with sorbite, in- 
dicating that the draw was somewhat too high, prob- 
ably about 1250 deg. Fahrenheit. 
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FIGS. 57-63 


Figs. 57-61—Chrome Vanadium Steel. 
picric acid; magnification, x 100. 
deg 60 


Analysis: C, 


—quenched and drawn at 1200 deg.; 


NICKEL STEEL 


This is a typical pearlitic steel and one of the most 
important in aéroplane construction, as the nickel go- 
ing into solution into the ferrite increases its strength, 
elastic limit and hardness, which in turn makes a 
stronger and harder pearlite, therefore a better steel 
than an equivalent carbon steel. It will stand lots of 
cold working in the annealed state. It is used for bolts, 
nuts and parts subject to shock. 

The average composition is C, 0.32; Mn, 0.50; S, 
0.035; P, 0.0173; Ni, 3.74. 

The critical points are slightly lower than those of a 
same percentage carbon steel, the heating point being 
about 1325 deg. F. and the cooling about 1175 deg. F. 

It is very susceptible to oxidation and should be 


0.35 per cent; Mn, 0.78; S, 0.027; P, 0.025; Cr, 0.94; V, 0.17. Etched with 
Fig. 57—Quenched ; 58— quenched and drawn at 800 deg.; 59—quenched and drawn at 1000 
61—raw stock; x 400. 


Figs. 62-63—Cracks in piston pins; x 100. 


placed in boxes or handled in a reducing or neutral 
atmosphere when being heat treated. 
Raw stock physical properties: 
Ultimate tensile strength, Ib 
Yield point, Ib 
Reduction, per cent 
Brinell. ...... 
Scleroscope.. .* ‘ 
Quenched in oil at 
deg. F.: 


Ultimate tensile strength, lb 
Yield point, lb Picetnas 
Reduction, per cent 
an. per cent 

Brinell. . paiane as 


Scleroscope 
The most common defects found in this stock are 
pipes and slag inclusions. More pipes are found in this 
material than in any other. Owing to the peculiar frac- 
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FIGS. 64-75. 


Figs. 64-69—Nickel Steel. Analysis: C, 0.832; Mn, 0.50; S, 0.035; P, 0.017; Ni, 3.74. Etched with picric acid; magnification, 
x 100. Fig. 64—Raw stock; 65—furnace annealed; 66 uenched ; 67—quenched and drawn at 800 deg.; 68—quenched and drawn 
at 1000 deg.; 69-—quenched and drawn at 1200 de ~ ww. 70—Nickel steel axle. Fig. 71—Surface lines on axle. Fig. 72—Argle 
after treatment. Fig. 73—Sand split in bolt. Fig. 74—Over-heated bolt. Fig. 75—Same, properly heat-treated 
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FIGS. 76-81 


Analysis: C, 


0.24; Mn, 0.36; S, 0.013; P, 0.02; 
-furnace annealed ; 78—quenched ; 79—quenched and drawn at 1000 deg. ; 
























































100 Fig. 76—Raw stock; 77 
1100 deg 81—quenched and drawn at 1200 deg. 
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OF NICKEL STEEL 


Cr, 10.44; V, 0.30 Etched with picric acid; magnification, 


80—quenched and drawn 


ture sometimes resembling a pipe, it is necessary to 
take sections, polish them, and examine them under a 
microscope in order to show conclusively the presence 
of a pipe. Stock that at times appeared to be faulty or 
injured by heat treatment (oxidation) was in fact 
torn and pitted by faulty machining (automatics). 
Nickel tubing is used for axles and landing gear 
braces. The most common defects are inclusions (iron 
oxide) rolled in from insufficient ingot discard, seams 
and laps. 
Axles heat-treated at 1500 deg. 
500 deg.: 
Ultimate tensile strength, lb - : 2 
Yield point, Ib. . : : : 1 
Elongation, per cent. . 


Reduction, per cent 
Brine! 


in oil, drawn at 


Landing gear brace 
at 850 deg.: 


Ultimate tensile strength, |b 140,000 
Yield point, lb es 115,000 
Elongation, per cent ite 16 
Reduction, per cen 64 
Brinell see 272 
Scleroscope 43 


In the case of the braces, many faulty ones have 
been found due to the fact that they were strained in 
bending. They should be heated up to 1400 to 1500 deg. 
before being bent, then given the above heat treatment. 

An axle made from nickel-steel tubing showed very 
brittle properties and lines along its entire length. The 
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FIGS. 82-88. 


Figs 
x 100 
86-88—Tungsten Steel 
magnification, x 100 


82-85—Vanadium Steel. Analysis: C, 0.22; 


Analysis 


bject of the investigation was to determine the cause 

f the brittleness and also to investigate the lines. 

A section was taken and examined carefully, then pol- 
ished, etched and photographed. This section was sclero- 

oped and brinelled, then drawn at a temperature of 
00 deg. 

Fig. 70 shows the structure and nature of the axle. 
“ig. 71 shows the peculiar surface lines that occurred 
along the length of the axle. The material as it was, 
leroscoped 65 and brinelled 495; on being drawn at 
10 deg. for 30 minutes, it scleroscoped 55-56 and brin- 
elled 395-400 (See Fig. 72). 

Summary: The investigation shows that this ma- 
terial was merely quenched and never drawn at all. 
The surface lines were folds. In the forging or rolling 


Mn, 0.72; S, 0.039; P, 
Fig. 82—Quenched stock; 83—quenched and drawn at 800 deg.; 84 
C, 0.47; Mn, 0.38; S, 0.025; P, 0.01; Cr, 
Fig. 86—Quenched in oil; 87—heated to 1950 deg 


0.04; V, 0.12. Etched with picric acid; magnification, 
quenched and drawn at 1000 deg.; 85—annealed. Figs. 
3.15; V, 0.72; W, 15.55. Etched with picric acid; 
and cooled in air; 88—quenched and drawn at 1400 deg 


of the steel, thin plates or sheets of oxide were folded 
in. Material that has as many folds as this should be 
rejected as it will certainly fail when subjected to stress 


or vibration. A flaw of this kind can never be im- 
proved and there is no question but that it will grow. 


BOLT INVESTIGATION 


Two parts fabricated from nickel-steel were investi- 
gated becase one failed in service. A section of the 
one that had not had the strain of the other was pol- 
ished, and photographed at a magnification of 100. It 
is shown in Fig 73. 

This is a typical sand split and is made up princi- 
pally from manganese sulphide. The sulphur prints 
show an abundance of sulphur. Bars that have in- 
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clusions of this size should be rejected, as they are unfit 
for use. 
OVERHEATED BOLT 


A base bolt used for holding the engine in place, on 
shearing in two was investigated. A section on being 
polished, etched with picric acid and photographed at 
a magnification of 100 showed as in Fig. 74. This bolt 
was overheated at a temperature probably of 1850 to 
1900 deg. As it is, it is very soft and has no strength. 
Cases like this occur when couples do not register prop- 
erly or when workmen sleep on the job. 

Material shown in Fig. 74 was heat-treated by heat- 
ing to 1525 deg., holding for ten minutes and quench- 
ing in oil, then drawing at 1000 deg. and cooling in air. 
It is interesting to observe in Fig. 75 that this material 
has been refined very nicely. Carbon steels of the 
same carbon content as this nickel steel when handled 
at the same temperatures failed to give satisfactory 
results. 

CHROMIUM STEEL 


This steel is particularly of value because of its non- 
corrosive properties. This particular steel having an 
analysis of 0.24 C, 0.36 Mn, 0.013 S, 0.020 P, 10.44 Cr 
and 0.30 V, was subjected to solutions of water, 10 per 
cent salt, 10 per cent sodium hydroxide and 1 per cent 
sulphuric acid for five days. There was no effect except 


Scleroscope 
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PLATE 7.—PROPERTIES OF CHROMIUM STEEL 


in the case of the acid which darkened the surface of 
the specimen slightly. 

Specimens on being quenched in oil showed that a 
temperature of 1800-1825 deg. gave the best results: 


Temperature Brinell Scleroscope 
1,400 179 34 
1,450 187 35 
1,500 351 53 
1,550 364 55 
1,600 387 57 
1,650 418 61 
1,700 477 60 
1,750 512 62 
1,800 532 65 
1,850 512 65 
1,900 477 62 
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Quenched at 1800-1825 deg. and drawn: 






























Temperature Brinell Scleroscope 
600 400 58 
700 460 56 
800 444 54 
9 425 54 
1,000 280 54 
1,100 248 42 
1,200 241 40 
1,300 235 38 
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PLATE 8.—PROPERTIES OF TUNGSTEN STEEL 


Physical properties when quenched at 1800-1825 deg. 
in oil and drawn at 850 deg.: 


Ultimate tensile strength, Ib 225,000 
Yield point, Ib 220,000 
Elongation, per cent ae sf 14 
Reduction, per cent. * : 50 
Brinell ‘ 430 
Scleroscope sen ‘ 72 


VANADIUM STEEL 


This steel is especially good for sheet steel that has 
to be fabricated into parts that are punched, e.g., ma- 
chine-gun mounts, etc. It is very tough and has much 
better physical properties than ordinary sheet steel. 

Chemical analysis: 0.22 C, 0.72 Mn, 0.039 S, 0.040 


P, 0.12 V. 
Quenched in oil, it gave the following results: 
1500 Deg. 1600 Deg. 1700 Deg 
Ultimate tensile strength, Ib 139,000 195,300 202,000 
Yield point, Ib....... P - .. 113,000 168,000 172,100 
Elongation, per cent......... i 3.00 4.5 6.75 
Scleroscope....... 44 55 58 
Quenched in oil at 1700 deg. and drawn: 
1000 1100 1200 1300 1400 
Deg. Deg. Deg. Deg. Deg 
Ultimate tensile aang! Ib... 124,000 118,600 106,000 88,000 75,600 
Yield point, Ib. ........ 114,700 105,400 98,000 76,400 60,800 
Elongation, per cent......... 14 15 15 18 20 
Scleroscope st ; 38 37 35 32 28 


TUNGSTEN STEEL 


Tungsten steel is used for high-speed cutting tools 
and exhaust valves. It requires a very high tempera- 
ture to harden it successfully. An interesting property 
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is that it may be heated to a dull red and still retain 
its cutting properties. 
Physical properties of raw stock: 


Ultimate tensile strength, lb 110,000 
Yield point, lb 84,800 
Reduction, per cent 54.00 
Elongation, per cent 24.00 
Brinell 207 
Scleroscope 35 
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Chemical analysis: 0.47 C, 0.88 Mn, 0.025 S, 0.01 P, 
3.15 Cr, 0.72 V, 15.55 W. 
Quenched at 1950 deg. in oil and drawn at 400 deg.: 


Ultimate tensile strength, Ib 248,000 
Yield point, lb 225,000 
Reduction, per cent 43 
Elongation, per cent i 
Brinell - 520 
Scleroscope 64 


(To be continued) 








The Magnetic Permeability of Steel 





Permeametric Measurement of Magnet Steels Used for Electrical Machinery—Value of Hysteresis Data 
in Standardizing and Inspecting Steel Tools—Commercial Permeameters 


By FRANK P. FAHY 





tion of the magnetic properties of materials. These 
properties may be considered to be defined by the 
normal induction and hysteresis data. 

A normal induction curve, or the ascending mag- 
netization curve, OAC in Fig. 1, is the curve determined 
by the plotting of points representing the values of 
normal induction (magnetization) reached under vari- 
ous magnetizing forces when the material under exami- 
nation has previously been demagnetized. Magnetic in- 
duction, or flux density, is represented by the symbol B, 
and magnetizing force by the symbol H. The quotient 
B/H for any point on the normal induction curve gives 
the permeability or magnetic conductivity for the ma- 
terial under the conditions represented by that point. 

If after magnetizing a specimen of material to a given 
value of induction the magnetizing force is decreased, 
the induction observed for the new value of magnetizing 
force does not correspond to the value previously ob- 
tained in the measurement of normal induction, but has 
a higher value. In other words, the descending curve of 
magnetization, CDEFG, shows a distinct lagging in the 
fall of induction with respect to magnetizing force. To 
finally reduce the induction to zero requires the appli- 
cation of a magnetizing force in the opposite direction 
to that originally imposed. To this lagging effect has 
been given the name hysteresis. The amount of lag 
varies with the nature of the material and the degree 
to which it has been previously magnetized. 

The information to be derived from the normal in- 
duction and hysteresis data is of the first importance 
in the selection of material intended for use in the 
construction of electrical machinery or apparatus which 
depends for its efficient operation upon the magnetic 
characteristics of some component part. Sometimes 
material of high permeability and low hysteresis is re- 
quired, as in generators, motors and transformers. On 
the other hand permanent magnet material must have 
opposite characteristics to the above. 

The question of the magnetic characteristics of iron 
and steel, and necessarily the methods of measuring 
such characteristics, is one of importance to metallurgi- 
cal chemists. The signal improvement in recent years 
in the magnetic quality of transformer steels is the 
happy result of skilled chemical and metallurgical treat- 


Pits oF the masne are employed in the determina- 


ment. The more recent work of Yensen’ on electrolytic 
iron melted in vacuo, which when translated into prac- 
tice will mean greatly increased operating efficiency in 
many forms of electrical apparatus, is another case in 
point. The magnetic characteristics of this exceptional 
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FIG. 1—NORMAL INDUCTION CURVE 


material may be modified by variations in chemical con- 
tent so as to suit the material to special operating con- 
ditions. 

At the present time particular attention is being 
given to research work on permanent magnet material. 
There are several reasons for this. First and foremost 
is the enormously increased demand for magnet steels 
for magneto construction. Again, a short time ago the 
scarcity and price of tungsten led to further investi- 
gation in the matter of substituting chrome as the 
preponderating alloying element. Chrome magnet steels 
were not unknown, but the action of tungsten being ap- 
parently more favorable to the attainment of the desired 
magnetic characteristics, the use of such steels was 
limited. While magnet steels of good characteristics 
are readily procurable today, it is a fact that develop- 





“Magnetic and Other Properties of Electrolytic Iron Melted in 
Vacuo,’ Fave D. Yensen, Engineering Experiment Station, Uni- 
versity of Illinois, Bulletins Nos. 72 and 77. 
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ment work along this line has lagged to such a degree 
that there is room for very considerable improvement. 
Some of the more recently developed steels have yet to 
be subjected to tests in apparatus known to be capable 
of giving accurate test results before the claim made 
for them may be accepted. 

The present interest displayed in the subject makes 
it desirable to explain briefly here the meaning of some 
of the criteria which are used to characterize permanent 
magnet steels. Material intended for this purpose is 
practically always used in the heat-treated condition; 
i.e., the raw stock is hardened in oil or water from 
above the critical range and may or may not be drawn 
thereafter. Sometimes the steel, after hardening, is 
subjected to an ageing process, thermal in nature, which 
consists in heating it several times to about 100 deg. C., 
each heating being followed by immersion in cold water. 
Another ageing process subjects the material to the 
effects of mechanical jarring. Both of these ageing 
processes are intended to mature the material by effect- 
ing promptly a large part of the change which would 
occur in the course of time due to the secular softening 
of the material. This maturing or ageing is of special 
importance where constancy of the original properties 
of the magnet must be maintained. 


THE HYSTERESIS CONSTANTS: REMNANT INDUCTION 
AND COERCIVE FORCE 


If the magnetizing force is removed, after the ma- 
terial is magnetized to a high degree as C, Fig. 1, under 
conditions where the magnetic circuit is entirely closed 
upon itself, the induction falls to the value correspond- 
ing to the point E. The value of this induction, shown 
by the ordinate OE is known as the residual induction. 
If the magnetizing force is then reversed in direction 
and gradually increased the induction is reduced finally 
to zero at a value of reversed magnetizing force shown 
by the abscissa OG. This reversed magnetizing force 
is known as coercive force. Both the residual induction 
and coercive force must be known to properly determine 
the quality of material intended for use in permanent 
magnets, and both should be as high as possible in value. 
Collectively these two quantities are known as the hys- 
teresis constants. 

While the standard tests of permanent magnet ma- 
terial are made under conditions where the magnetic 
circuit is closed upon itself, the influence of joints in 
this circuit being corrected for, magnets themselves 
are usually employed under circumstances where the 
magnetic circuit is open. An instance may be found 
in the case of a magneto, where the armature revolves 
between the open ends or poles of the magnet, which in 
this case is horse-shoe in shape. Here the circuit is 
made up of the magnet, two air gaps and the armature 
core. The open circuit modifies in an important manner 
the induction above designated as the residual induction, 
for the reason that the poles of the magnet exert a de- 
magnetizing influence on the magnet itself which re- 
duces the induction. We have then to consider a new 
term, namely, remanent induction. Remanent induction 
is to the open magnetic circuit what residual induction 
is to the closed magnetic circuit. 

It is the remanent induction which serves the imme- 
diate useful purpose in a magnet, as it determines the 
strength of the magnet under the conditions in which it 
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is to be used. The loss of induction due to the open 
circuit, that is, the difference between the residual in- 
duction an@ remanent induction, depends upon the form 
of the magnet, the value of the residual induction and 
the value of the coercive force. In Fig. 2 are plotted 
curves for magnet steel material Nos. 1 and 2 which 
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FIG. 2.—RESIDUAL INDUCTION AND COERCIVE FORCE 


will assist in making this clear. The curve CEG for 
material No. 1 shows a residual induction equal to OF 
and a coercive force equal to OG; the curve C’EG’ for 
material No. 2 shows a residual induction equal to OF 
and a coercive force equal to OG’. 

The self-demagnetizing influence may be expressed by 
means of a coefficient or factor which in some cases can 
be calculated and is always subject to close experimental 
determination. If we assume magnets of the same size 
and shape made up of materials Nos. 1 and 2, then since 
the materials have the same form and the same residual 
induction the demagnetizing coefficients will be similar. 
The action of this coefficient may be shown graphically 
by drawing the line OL, making an angle a so that tan- 
gent a represents the demagnetizing coefficient. The 
intersection of the line OL with the curves CEG and 
C’EG’ determines the remanent inductions of the two 
magnets. From Fig. 2 it will be seen that the remanent 
induction of the magnet made from material No. 1 is 
equal to OEF,, while that made from material No. 2 is 
greater and is equal to O£,. It is obvious that the value 
of the coercive force is the determining factor in limit- 
ing the loss of induction. 

Coercive force, besides being of value in helping to 
overcome the demagnetizing influence, is also of assist- 
ance in counteracting the effects of severe vibration 
which magnets are frequently subjected to under the 
conditions of use. The practical importance of high 
coercive force therefore lies not only in its action in 
cutting down the loss of induction due to the demag- 
netizing influence but also in its action in stabilizing 
the remanent induction. While high remanent induc- 
tion must be the chief desideratum, it will be clear that 
it is arrived at and maintained only by means of a high 
coercive force. Since the demagnetizing factors for all 
conditions may be determined once for all, the testing 
and comparing of magnet steel material may be made 
on the basis of measuring the residual induction and 
calculating the remanent induction for the particular 
conditions of use. The coercive force values remain un- 
changed whether the magnetic tests are carried out 
either under closed or under open magnetic circuit 
conditions. 
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The practical usefulness of magnetic data has been 
greatly augmented by the proof that they furnish valu- 
able information as to the mechanical and structural 
characteristics of those materials which are magnetic in 
character, as iron and steel, but are designed for use 
under conditions where their mechanical stability is all- 
important. The limitations of the microscope and the 
fact that hardness and chemical tests frequently fail to 
distinguish adequately between materials, where the 
magnetic test shows distinct differences, greatly aug- 
ments the serviceability of this new addition to metal- 
lurgical test procedure. Comparatively great magnetic 
changes accompany thermal or mechanical treatment. 

Waggoner’ has shown that magnetic hysteresis and 
the maximum strength of steels vary in the same way 
with changing carbon content. Gumlich’ has found that 
the coercive force of annealed steel increases linearly 
with the carbon content up to the eutectic and there- 
after, but at a decreased rate after the eutectic is passed. 
Mars‘ has shown that there is a definite relation between 
the Brinell hardness and the residual induction in a 
series of iron carbon alloys. Burrows’* has shown the 
wide changes in magnetic properties which accompany 
changes in heat-treatment procedure. 

An important application of magnetic analysis in the 
laboratory is in the study of those materials or tools 
which have given exceptional performance, in order to 
determine wherein they differ from the routine output. 
The point that the test is not a destructive one warrants 
individual examination of more or less expensive tools 
at any stage in their manufacture. Routine examina- 
tion requires of course that the magnetic criteria of a 
standard and satisfactory tool be established initially, 
and the allowable limits from the manufacturing stand- 
point determined. 

The magnetic criteria use in correlating the magnetic 
and mechanical properties of materials vary according 
to the special problems involved. Frequently a single 

















FIG. 3.—SIMPLEX PERMEAMETER 


value of permeability determined under a definite mag- 
netizing force suffices to define the state of a product, 
but in general one or both of the hysteresis constants 
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are found most valuable, as these values are profoundly 
influenced by the existent structural and hardness con- 
ditions. Experience has shown that identical specimens 
of raw material when subjected to the same thermal or 
mechanical treatment will always have the same final 
magnetic characteristics. Departure from standard 
values established once for all for a given process of 
handling or manufacture, after allowance is made for 
practical manufacturing limitations, may be made to 
serve as a basis for rejection or culling. 

Table I gives the results of hysteresis tests upon a 
lot of high-speed steel twist drills furnished under a 
definite chemical and thermal treatment specification. 
The values of the material in the annealed condition is 
as follows: 


Residual Induction Coercive Force 


17,300 18.2 
TABLE I—MAGNETIC TESTS OF HIGH SPEED TWIST DRILLS 
Specimen No. Residual Induction Coercive Force 
1 7100 41.6 
2 7000 48.9 
3 6980 44.2 
4 6800 47.4 
5 7030 47.4 
6 7130 47.2 
7 7040 48.0 
8 7100 50.8 
9 7150 42.0 
10 7000 42.0 
1! 6930 48.0 
12 6810 44.8 


Considering the rather wide percentage variation 
shown in coercive force and bearing in mind that “the 
experimental evidence seems to point to the conclusion 
that there is one and only one set of mechanical char- 
acteristics corresponding to a given set of magnetic 
characteristics,” it follows that certain of the above 
drills differ considerably from each other. The results 
of the magnetic test, if compared with the results of 
actual cutting tests, which have not been carried out on 
these drills, would afford information of considerable 
value. 

Table II shows magnetic test results for a lot of 
carbon steel reamers, where the variation in values of 
coercive force from the mean is about 44 per cent. 


TABLE [I1—MAGNETIC TESTS OF CARBON STEEL REAMERS 


Specimen No. Coercive Force 
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The development of apparatus for the magnetic an- 
alysis of materials has been signally backward when 
compared with the advances made in the general testing 
appliance field. This is true when the magnetic testing 
equipment is designed for use in what may be called 
purely electrical testing, where information in regard 
to the magnetic characteristics of materials is de- 
manded in connection with the design of electrical ma- 
chinery. It is equally true where information is desired 
as to the magnetic characteristics of materials or tools, 
in order to determine their quality or to predetermine 
their mechanical performance. 

Until quite recently the difficulties in the way of 
making rapid and accurate magnetic measurements 
seemed insurmountable. The general problem of making 
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such measurements centers about the determination of 
magnetic induction and the magnetizing force which 
produces this induction. The difficulties come in the 
determination of the magnetizing force. This force has 
a number of components, some of which may be calcu- 
lated but others of which, due for example to the pres- 
ence of joints in the magnetic circuit, may not. The 
presence of these joints demanded compensating adjust- 
ments for their offsetting, when the usual testing ap- 
paratus was employed, which made the test operation 
tedious and lengthy. 

When therefore accurate magnetic test data was re- 
quired the laboratory or shop had the choice of shaping 
their test material into a very long bar or into a closed 
ring, to obviate the joint difficulty, or else using a per- 
meameter with complicated adjustments necessitating 
more or less skill on the part of the operator. The 
accurate testing of tools was usually out of the question. 
Most of the available permeameters which were simple in 
operation were notoriously inaccurate and could not be 
depended upon to give even comparative results save 
when the materials or specimens examined were prac- 
tically of the same kind. 





Notes on the Use of the Pressure 
Gage For Pitot-Tube Measurement 
By EVALD ANDERSON 


N MAKING use of the Ellison or similar differential 

pressure gages for the measurement of small differ- 
ences of pressure, as with the pitot-tube in the deter- 
mination of the velocity of gases in stacks and flues, a 
simple modification of the ordinary connections has been 
found of very great advantage. 

As is well known the differences of pressure that must 
be dealt with in gas velocity measurement are ordinarily 
very small. Thus, the velocity-pressure corresponding 
to 12 ft. per sec. at 200 deg. C. and at sea level is only 
about .02 inches, or two of the smallest divisions on the 
ordinary gage. It consequently becomes very im- 























FIG. 1.—SKETCH OF ELLISON GAGE AND FITTINGS 


portant that the zero reading of the instrument be 
always known with accuracy. 

This zero reading depends first on the volume of 
liquid in the gage, and second, on the alignment of the 
latter. The volume of liquid varies appreciably with 
the temperature of the exposed portion, while small 
variations in the alignment always occur from various 
causes. Neither of these variations introduce any ap- 
preciable error in the actual reading, provided the zero 
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point is accurately determined, for the change in spe- 
cific gravity of the liquid corresponding to the change 
in volume as represented by the movement of the men- 
iscus of .01 is very slight, and the actual difference in 
level between any two given points on the gage is 
affected very little by a change of the alignment which 
would cause the liquid meniscus to move .01 in. On 
the other hand, if the actual zero reading is not known, 
such changes would introduce very large errors where 

















FIG. 2.—IMPROVED PITOT TUBE CONNECTIONS 
the total pressure difference to be measured is of the 
magnitude of .02 in. 

When using the standard gage, the usual operation is 
to fit the gage with two pipe nipples, one in each open- 
ing, and then to connect these to the pitot-tube by means 
of rubber tubing. Then to find the zero reading, either 
the rubber tubing is disconnected from the nipples, ex- 
posing both sides of the gage to the atmospheric pres- 
sure, or else the pitot-tube is withdrawn from the stack 
or flue and held in still air, thus approximating equal 
pressure on both the velocity and static openings of the 
tube. Both of these schemes are unsatisfactory. In the 
first case it is nearly impossible to change the rubber- 
tube connections without disturbing the alignment of 
the gage, and in the second case eddy currents are 
nearly always present, even in so-called still air, which 
affect the gage-reading. 

To overcome these difficulties the connections and fit- 
tings shown in the sketch, Fig. 1, and the photograph, 
Fig. 2, were devised some years ago and have been used 
continuously since then. These consist simply of two 
pipe tees and nipples connected with a rubber tube, with 
a tube-clamp to close this connection. The pitot-tube 
is connected to the upper nipples by means of rubber 
tubing in the ordinary way as shown. When the zero 
point is to be read, the tube-clamp is opened, equalizing 
the pressure on both sides of the gage. Of course this 
can be done without removing the pitot-tube from the 
stack or flue where the gas velocity is being measured. 
When the liquid meniscus has come to rest, the zero 
reading is noted, the tube-clamp closed, and the gage 
is ready for the regular velocity reading. If the velocity 
of the gas in the flue or stack is high, it is neces- 
sary to close one of the connecting rubber tubes by 
doubling it up between the fingers while making the 
zero reading in order to insure correct results. 

With these connections the zero point can be deter- 
mined as often as desired and accurate results thereby 
insured. In place of the fittings shown it is of course 
possible to use regular metal or glass connections fitted 
with a valve, instead of the rubber tube together with 
Hoffman clamp. 


Laboratories of the Western Precipitation Company, 
Los Angeles, Calif. 
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The Remelting of Aluminium Pig in the Electric Furnace 





Electric Melting Offers Advantages in Control of Atmosphere, Temperature and Application of Heat— 
Description of a Plant Which Replaced Oil Furnace—Comparison of Costs 


By DWIGHT D. MILLER 


Engineering Departrnent, The Society for Electrical 
Development, Inc. 





of the electric furnace in the steel industry, not only 

for melting and refining but also for the heat-treat- 
ment of the product as well, it is only natural that there 
should be a demand for an electric furnace by means 
of which the various metallurgical processes involved 
in the non-ferrous field could be carried on with the 
same accuracy, precision and duplication of results as 
has characterized its use in the steel and allied ferrous 
fields. That there is such a demand, together with its 
extent and the efforts that have been and are being made 
to meet it, has been pointed out in a paper by the 
writer: ‘The Electric Furnace as a Medium for Heat- 
ing Non-ferrous Metals,” read at the annual meeting of 
the American Institute of Metals last September. 


|: VIEW of the great success attendant upon the use 


ACCURACY OF CONTROL THE SALIENT FEATURE 


Aside from the fact that the electric furnace has prac- 
tically doubled the temperature range above zero and 
made it available commercially, the one great advantage 
secured by its use which has already established it 
firmly in the manufacture and conditioning of metals 
is summed up in the word control. Through no other 
heating medium can the same accuracy of control 
coupled with the nicety of adjustment and maintenance 
of temperature be obtained. In fact the electric furnace 
is pre-eminently suited for carrying out the various 
metallurgical processes in that by the very nature of its 
construction and operation it produces a non-oxidizing 
or reducing atmosphere. 

The three vital factors involved in all metallurgical 
processes are atmosphere, time and temperature. Their 
accurate control and regulation is essential to the pro- 
duction of metals of the highest quality, and such con- 
trol is best secured by the use of the proper type and 
equipment of an electric furnace. 


ELECTRICAL CONTROL 


We have just seen that control of atmosphere is in- 
herently obtained in the electric furnace. Control of 
temperature is of even greater importance in processing 
non-ferrous than ferrous metals, since the additional 
danger of large metal losses due to volatilization on ac- 
count of superheating is always present in the case of 
the former. Greater accuracy of temperature control 
and its regulation is secured when the electric furnace 
is used because of the peculiar nature of electric heat 
and the method of its application. 

Electric energy is changed into heat at 100 per cent 
efficiency regardless of temperature and so applied that 
it is concentrated at definite points or confined within 
a definite area in the furnace; furthermore it can be 
generated in any quantity regardless of temperature, 


which feature is unique and renders its utilization more 
flexible, more efficient and the more readily controlled. 
On the other hand it is the lack of control of the various 
factors involved in the production of the heat itself as 
well as the nature of the appliances that renders the 
heat of combustion less flexible, less efficient and hinders 
its control. 

In the one case electric energy is conducted, with but 
a slight loss, by means of overhead cables, which are 
pliable and readily portable to the exact location in 
which the heat is to be generated and there changed into 
heat without any loss by merely throwing a switch. 
With any given furnace, the electrical conditions, such 
as the line voltage, resistance of leads, electrodes, and 
resistor material are fixed so that the same amount of 
current must flow, producing the same temperature to 
an exact degree time and time again, and the only heat 
losses that must be taken care of are those due to radia- 
tion and conduction. 

Moreover when it is necessary to change the tempera- 
ture according to the requirements of the process it can 
be accurately varied in finely graded steps by voltage 
control—since in this case wattage is temperature. 


COMBUSTION CONTROL 


In the other case, liquid or gaseous fuel must be con- 
veyed under pressure with an appreciable expenditure of 














FIG. 1—TAPPING TYPE OF STATIONARY FURNACE 

energy in rigid, stationary pipe lines which are not port- 
able and take up valuable space. If solid fuel is used, 
such as coal or coke, the case is all the more exaggerated. 
Upon arriving at the point of ignition the fuel must be 
mixed with the oxygen of the air before combustion 
takes place, but in order to get perfect combustion, so 


that there shall be 100 per cent efficiency, it must be 








mixed with a definite minimum quantity of the oxygen 
of the air, a condition most difficult to control and rarely 
if ever encountered in commercial practice. 

In fact statistics show that the average thermal effi- 
ciency of high temperature combustion furnaces as used 
in non-ferrous work is in the neighborhood of 7 per cent. 
The control of the degree of temperature as well as its 
gradations are much more difficult and complicated on 














FIG 


2.—SECTIONAL ELEVATION OF FURNACE 
account of the many variables involved as well as the 
errors of the human element always present with man- 
ual control. In addition to the heat losses due to radia- 
tion and conduction, there is the additional and greatest 
source of loss, i.e., heat lost by convection. 

With natural draft, the draft is seldom known and 
not only changes from day to day but also often during 
each day in accordance with the variation in the direc- 
tion and velocity of the wind and the humidity of the 
air. This condition is beyond human correction. 

These advantages which are inherent in the case of 
electric heat more than offset its higher first cost in 
many instances. Many items enter into the entire cost 
of the finished product of which cost of heat is only one. 
If therefore by its use other items, such as time, labor 
and fire insurance, are cut in greater proportion produc- 
ing a metal of higher quality—hence one commanding 
an increased selling price—it is evident that not only is 
electrically generated heat cheaper to use, but also its 
use is imperative in order to compete successfully with 
those using it in similar processes. 


‘ALUMINIUM Dross 


Aluminium is not what is known as a volatile metal, 
it is however a very sensitive metal, absorbs impurities 
readily and has an affinity for oxygen, especially at high 
temperatures. This property has led to its use as a de- 
oxidizing agent, since in combining with oxygen an 
aluminium oxide (Al,0,) known as dross is formed and 
can be skimmed off with the slag. 

When melting aluminium pig—high-grade aluminium 
—if heated metal is allowed to come in contact with an 
oxidizing atmosphere, the loss due to dross may be as 
great as 5 per cent, since some of the elemental metal 
becomes entangled with the aluminium oxide during the 
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process of skimming and is lost. Hence it is most im- 
portant that the melting be done in a neutral or de- 
oxidizing atmosphere. 


USES OF ALUMINIUM 


With the large increase in the production of alumin- 
ium by the electric process has come naturally a greater 
demand not only for the pure metal but also for the 
aluminium alloys. One of its most important uses at 
present is found in the manufacture of parts for the 
timing devices used in connection with shrapnel. Alumin- 
ium for this purpose is usually sand cast under very 
high pressure, thus providing a denser metal as well as 
a metal with increased strength. Other important uses 
are found in the aéroplane and automobile industries, 
which use large quantities of both the pure metal and 
the alloys, the latter combining the lightness of alumin- 
ium with the strength of the alloying material such as 
steel. This property is especially valuable in the manu- 
facture of aéroplanes in which human life is dependent 
upon the ability of the material to withstand success- 
fully severe and repeated sudden stresses and strains. 
Still other uses for the metal are found in the manu- 
facture of aluminium foil, bottle caps, tubing for store 
service, rolled rods and reinforced aluminium conductors. 


PROCESS AT THE U. S. ALUMINUM COMPANY 


About one-half of the total amount of aluminium 
used in this country is manufactured in the plant of 
the United States Aluminum Co., at Massena, New York. 
Ilere the pig metal as it comes from the reduction plant 






































FIG. 3.—SIDE ELEVATION OF FURNACE 


is remelted for the purpose of casting it into ingots 
or rolling billets. A number of aluminium alloys are 
also made and the metal heat treated in the electric fur 
nace after having been rolled or drawn into rods or con 
ductors. The object of this remelting is to cleanse the 
metal by removing in this manner the slag and scun 
contained from the reduction process. After the remelt- 
ing there is a distinct and marked difference in its ap- 
pearance, as it loses its dull finish and is much brighter. 

Since a very great quantity of aluminium is handled 
at this plant, even the smallest saving in metal loss is 
important and soon manifests itself in the aggregate 
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savings. Hence, with the idea of experimenting with 
just what could be done in the way of affecting savings 
as well as in improving the quality of the metal, the 
United States Aluminum Co. installed electric furnaces 
both for remelting and heat treating the metal. 


THE FURNACE 


The furnace selected for remelting is a stationary 
resistance type and has a bowl shaped hearth capable 
of holding three to four tons of molten metal which is 
discharged by tapping. It is rated at 500 kw. and de- 
signed for single-phase, 25-cycle operation. 

The enclosure is rectangular and made of sheet metal 
suitably insulated with high-grade fire clay bricks and 
backed up with heat insulating material in the space be- 
tween them and the metal shell. There are doors at 
either end of the furnace together with three rabbling 
doors on the side opposite the tap hole. These doors 
are heat insulated in the same manner as the body of 
the furnace. Those at the ends are opened and closed 
by sliding up and down vertically, being actuated by 
compressed air. The rabbling doors swing open on 
hinges. Running lengthwise with the furnace along 
either side are resistor troughs also rectangular in sec- 
tion but open at the top, made of highly refractory car- 
bide mixed with a binder so that they can be easily 
molded. They are filled with resistor material consist- 
ing of finely broken carbon or graphite and supported on 
separate brick piers which serve to dissipate the heat 
generated in the troughs and diffuse it uniformly, thus 
avoiding hot spots in the refractory lining in the im- 
mediate vicinity of the troughs. Current enters the 
troughs through large copper terminals attached at the 
ends, making contact with the resistor material which 
becomes incandescent throughout in the same manner 
as the filament of an incandescent lamp. The heat thus 
generated is radiated mainly to the furnace roof and 
from there reflected down on the hearth and the ma- 
terial being treated. 

Such construction provides a simple, durable and 
strictly commercial furnace, since all material used can 
be readily obtained in the open market; one in which 
both the atmosphere and temperature is under positive 
and accurate control. 

When running continuously the furnace can melt one 
ton per hour which is tapped into graphite crucibles 
holding about 125 pounds. The daily output of the fur- 
nace is twenty tons. 


ELECTRICAL EQUIPMENT 


Single-phase 25-cycle current enters the building at 
2200 volts and is there stepped down to 500 volts, at 
which pressure it enters the primary side of a special 
regulating transformer always provided with the fur- 
nace. This transformer consists of 9 selective, oil-break, 
hand-operated switches by means of which the tempera- 
ture is regulated and held constant by voltage control. 
The actual voltage required varies with the resistance of 
the resistor material in the troughs and the required 
degree of temperature of the material being processed. 
That actually used in the furnace ranges from 500 down 
to 240 volts. 

In addition to the usual operating main line switch, 
there is an indicating and integrating wattmeter, also 
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a pyrometer mounted on the switchboard. This pyrom- 
eter is connected to a thermocouple which protrudes 
through the roof well into the furnace. Hence an accu- 
rate record is had at all times of the amount of power 
being consumed, the total consumed each day as well as 
the degree of temperature attained. 


OPERATION 


Upon closing the main line switch, current at full 
operating pressure flows through the resistor material. 
Due to the negative temp:rature coefficient of this ma- 
terial (broken carbon or graphite), it is a poor con- 
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FIG. 4—POWER CONSUMPTION CURVE 


ductor when cold and offers resistance to the passage of 
the current at the start. This resistance transforms the 
electrical energy into heat, and the resistor material be- 
gins to heat up. The hotter it gets the better electrical 
conductor it becomes, and more current flows, soon rais- 
ing the material to an incandescent heat. Any tendency 
to overpower the furnace is immediately indicated by 
the wattmeter on the board and quickly corrected by 
connecting one of the selective oil-break switches which 
lowers the voltage and checks the power input. There 
is a slight voltage fluctuation during this heating-up 
period, but as soon as the troughs have attained the de- 
sired temperature the resistance of the resistor ma- 
terial remains practically constant and the current flow 
automatically adjusts itself to a steady inrush. The 
special regulating transformer is also used to secure ac- 
curate adjustments in the degree of temperature in ac- 
cordance with the requirements of the material under 
treatment. 


CHARACTERISTICS OF THE FURNACE 


Curves are here given showing the power input neces- 
sary to bring the furnace up to operating temperature, 
also the rate of cooling. These curves apply to a 50 kw. 
annealing furnace in use at the plant, but of the same 
electrical design and construction as the melting fur- 
nace. It will readily be seen from the cooling curve that 
having once attained temperature, the furnace retains 
the heat to a remarkable degree—in other words is slug- 
gish. This characteristic is used to great advantage in 
keeping down the amount of power required to carry on 
the process, especially under continuous operating con- 
ditions as is here the case. For instance, with the fur- 
nace full of molten metal, the pyrometer indicating a 
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temperature of 1050 deg. C. (1922 deg. F.), which 
means that the bath was about 850 deg. C. (1562 deg. 
F.), on account of the temperature head between roof 
and bath, this temperature was maintained constant 
with the regulating transformer on only the fourth step 
and an input of 265 kw., and this under the condition of 
continuous addition of cold metal as the hot metal was 
tapped from time to time. In another plant where the 
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FIG. 5.—RATE OF COOLING 


furnace is operated intermittently they make the last 
heat of the day on practically the stored energy of the 
furnace. 

After the metal is tapped it is cast into ingots or 
rolling billets and either sold to the trade or further 
worked in the plant. 

The castings are subjected to a pressure of 25,000 
pounds per square inch by means of molds operated by 
a horizontal hydraulic ram. This ram is situated in the 
center of the press with the molds on either end of the 
shaft. As the pressure is exerted on one set of molds 
the others are opened and the castings removed. 

Several kinds of alloys, some containing zinc, are also 
made in the plant, and it is in this process that the 
greatest savings are made by the use of the electric fur- 
nace. Metal losses due to an oxidizing atmosphere as 
well as those due to volatilization and the carrying off 
of fine particles by convection currents, which in some 
cases is the greatest source of loss, are entirely elimi- 
nated. In fact, it is the possibility of the elimination 
of just such losses as these that is rapidly establishing 
the electric furnace in the same position in the non- 
ferrous field as it now occupies in the ferrous indus- 
tries. 

ANNEALING 


In order to relieve the metal of the stresses and 
strains produced in working it, also to further develop 
the inherent physical characteristics of the alloys, some 
of the product is annealed in an electric furnace of the 
same general type as that used for melting. 

It is now a well recognized and established fact that 
heat treatment contributes more to the superior physical 
qualities contained in various alloys than does the ad- 
dition of the alloying elements. 

The annealing furnace is known as the car type and 
while originally rated at 50 kw. it is often worked with 
a power input of 100 kw. The platform of the car is 
made of fire-clay brick, on which the material to be 
treated is loaded in such a manner as to allow of free 
circulation of the radiated heat around all parts of the 
charge and its even penetration. 
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The loaded car is run in and out of the furnace, which 
has only one door, on tracks, being actuated by motor- 
driven gearing located beneath the floor. 

The capacity per hour of metal treated as well as 
the time it is left in the furnace together with the de- 
gree of temperature used will depend upon the materia! 
being processed. The temperature generally used how- 
ever varies from 350 to 500 deg. C. (662 to 932 deg. F.) 
and the time from two to five hours. 

The furnace is also equipped with a special regulating 
transformer, switches, wattmeter and pyrometer so that 
the same degree of accuracy of control and recording of 
conditions at all times is had as is the case with the 
remelting furnace. 

A curve is here given showing the time required to 
anneal different amounts of aluminium with a steady 
input of 50 kw. per hour starting with a hot furnace 
425 deg. C. (797 deg. F.) which is held constant. 


RESULTS OBTAINED 


The advantages which are secured by the use of the 
electric furnace are summed up by Mr. H. M. Hall, 
Superintendent, as follows: 

1.—The electric furnace replaced an oil furnace burn- 
ing crude petroleum oil which produced large losses, 
particularly in the case of alloys containing volatile 
constituents such as zinc. 

2.—The electric furnace gives much more uniform 
mixtures with much less losses. 

3.—The cost of electric power compares very favor- 
ably with the increased cost of fuel oil which was be- 
coming prohibitive. 

4.—Savings are effected by the use of the electric 
furnace in that the metal iosses are less and the thermal! 
efficiency greatly increased. 

5.—Where coal fired furnaces are used, there is a sav- 
ing of one or two men in favor of the electric furnace. 
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FIG. 6—ANNEALING TIME 

6.—There is also a saving in space required per pound 
or ton of metal melted in favor of the electric over the 
coal fired furnace. 

7.—The electric furnace is a much cleaner, cooler 
furnace for the men to work around than is the cas: 
with an externally fired fuel furnace. 

It is evident that while improved quality of produc‘ 
was the end sought, economy of operation resulted fror 
the use of electricity as the heating medium. 
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Synthetic Phenol’ 





Description of Old Process Used Prior to Introduction of Dennis-Bull Process—Great Economies Effected 
in Use of Sulphuric Acid and Caustic Soda as Well as in Transportation of Raw Materials 


By A. G. 


PETERKIN 





products from coal tar which are available, because 

on the one hand the production of tar is changing 
from day to day, due to the continued increase in the 
number of coke ovens, and on the other hand its con- 
sumption for fuel purposes is affected by greater or 
less difficulty in obtaining supplies of coal. It is safe 
to say, however, that it would not be practical or even 
possible to-day to make more than five to six million 
pounds of phenol per year from this source. 

The United States used before the war some 5,000,- 
000 Ib. of phenol per year, the consumption being di- 
vided between pharmaceuticals, resins of the Bakelite 
type, dyestuff intermediates, and the explosive, picric 
acid. At the beginning of the war the demand imme- 
diately increased, due to the increased manufacture of 
picric acid. The French Government particularly be- 
came a large customer of manufacturing concerns in 
this country, both for phenol and picric acid. The pro- 
duction just before the entrance of this country into 
the war had jumped to something like 72,000,000 Ib. of 
phenol per year. 

It is likely that 1919 will see a very great increase 
in the production of phenol in this country. Coal tar 
as a direct source of phenol is therefore a negligible 
factor in view of the present demand. 

Whatever the merits of picric acid as an explosive, a 
real objection to its manufacture in such times as these 
lies in the relatively enormous amount of raw materials 
involved, and the necessity for the correspondingly great 
consumption of our valuable transportation facilities. 
For example, to make 100,000,000 Ib. of synthetic phenol 
requires in round numbers: 


[> IS difficult to estimate the quantity of any of the 


Pounds 

De tec nives chueiténd ai cd cmdannse ae baad 115,000,000 
Fuming Sulphuric Acid (94% %)...........545. 280,000,000 
Com 6 nb 6 reo nneti50 skeen ke bedlbh anes 180,000,000 
dal bi ewirecnn ee hs 60d 2 ke eV hee’ Wade pee 42,000,000 
RdGR sa Glle so RS woe basen eeeends cSblen 190,000,000 
Colas ats Cush Po dbds keds ioncendcdeue neue 35,000,000 
NN o CaNE Riya dosdasscnsaduagustecnwet 42,000,000 
, RR ee ae See 2 5 Pe re 884,000,000 


or nearly nine times that of the finished product, using 
the generally adopted process and working with fair 
economy. To say that it is an extravagant process is 
to put it mildly, but it has maintained itself with con- 
siderable obstinacy in the face of many attempts to im- 
prove and shorten it. 


OUTLINE OF OLD PROCESS 


Che illustration, Chart I, shows the old process 
diigramatically. It has been described many times, and 
a bare outline will suffice now. Benzol is sulphonated 
at at temperatures varying from 50 to 70 deg. C. The 


*A paper read at the me tints of the Amer. Inst. of Chem. Eng., 
Gorham, N. H., June 19-22 


strongest acid that may be used with economical re- 
sults in the writer’s opinion is fuming sulphuric acid 
containing 94 per cent of free SO,, the limitation 
being enforced by the necessity of avoiding the for- 
mation of diphenyl-sulphone. Since the composition 
of the spent acid from the sulphonation is a con- 
stant, the amount of sulphonic acid necessary for 
the completion of the reaction is increased very 
largely as the concentration of the initial acid is 
decreased. It has, therefore, not been considered eco- 
nomical to use acid weaker than one containing 98 per 
cent H.SO,.. The figures given above are for the higher 
concentration. The result of the sulphonation is a so- 
lution of sulphonic acid, sulphuric acid and water. The 
sulphuric acid and water together make a spent acid of 
approximately 80 per cent H,SO, and 20 per cent H,0O. 
The solution then contains in round numbers 60 per 
cent sulphonic acid and 40 per cent spent sulphuric acid. 
The sulphonic acid is required in the form of sodium 
salt. 

The procedure in all plants is essentially the same, 
although many minor variations have been adopted. 
Slaked lime is placed in the agitators and the mixture of 
sulphonic and sulphuric acid slowly added during agita- 
tion. The sodium salt may be formed by addition ‘of 
sodium sulphite obtained from the fusions later in the 


ACID FEED TANK WATER FEED TANA WATER 
= 


poe). 


NaS 


COOLERS { | @ 


| att LL Ab Sb 


98% 


AC/D 
- 


oa BENZAL 
EXTRACTORS. | No. 7 } y . 
A 
NO. £ ; y | oe 
T 
| . 
gg QI De tes al [.)] 
s SETTLUMG TAN ert 
or umes 7 TT TAN) 
”S eiitb SL aFSA.~ MiB} *77UME ANA 


a 
WT ACID TO HEATERS 
yoeue 7O NEUTRALIZER ; 


CHART 1L.—OLD SYNTHETIC PHENOL PROCESS 


process. When this procedure is adopted, the mixture 
in the agitators consists of a water solution of sodium 
benzene sulphonate and a mixture of solid calcium sul- 
phite and calcium sulphate. The whole is heated to 115 
deg. C. in order to obtain the sulphate in proper crys- 
talline form for filtering, and is passed through the 
filter presses. The resulting solution of sodium benzene 
sulphonate contains approximately 12 per cent of the 
salt and small quantities of calcium sulphate, due to the 
slight solubility of this material. 

It is important to remove all calcium salts, both for 
the sake of the tubes in the evaporators and because 
of the havoc they cause in the fusion operation. This 
is accomplished by the addition of the necessary small 
amount of sodium carbonates and refiltration. Some 














FIG. 1 
FIG. 3 
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factories make the soda salt in two steps, adding sodium 
carbonate to the filtered solution of calcium benzene sul- 
phonate; others add only the amount of lime necessary to 
react with the sulphuric acid, in making the soda salt in 
one step, which makes the use of the by-product sulphite 
difficult, due to the liberation of SO, The 10 per cent 
solution is evaporated down to the saturation point, and 
the salt obtained from the syrup by means of drum dry- 
ers. The salt, preferably retaining about 10 per cent of 
water, is fed into melted caustic soda in the fusion ket- 
tles, there being about one molecule of soda in excess. 
The temperature during the fusion is maintained be- 
tween 320 and 350 deg., the salt being fed in slowly 
during the operation. 

The critical temperature of the reaction appears to 
be 320 deg. C. As the result of the fusion, a light brown 
liquid mass with the appearance of melted chocolate is 
obtained, which is poured hot into such an amount of 
water as will dissolve the phenolate and leave the sodium 
sulphite in solid form. This is done in vessels marked 
“dissolvers” which are provided with stirrers. Only 
about 10 per cent of the sulphite formed remains in 
the solution and this amount can undoubtedly be de- 
creased. The phenolate liquor is filtered from the sul- 
phite on open sand filters. The sulphite is agitated with 
water, separated by means of filter presses, washed 
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GENERAL ARRANGEMENT SPENT ACID PLANT 


free of phenol and marketed as an impure sodium sul- 


phite. A typical analysis of this material is: 
Per Cent 
PPO POPE TEE PEP ON Oe ey 24.20 
Na,SO, eeeeeeeeseeeeeeeeseeseeeseeeeeeseeseeeeeees 7.12 
iis Stiles tine wea eile . 62.30 
EE ee ee RS «Sos 0.46 
C.H,ONa SO ede coevooreseesesescetoesePeodseeee es 0.60 


The wash water is used in the dissolvers so that its sul- 
phite is deposited again on the filter beds. 

The phenolate liquor is carefully diluted to a gravity 
corresponding to a phenol content of about 16 per cent. 
This diluted solution is placed in a series of tanks, and 
30 per cent carbon dioxide gas generated from a mix- 
ture of coke and limestone passed through it. These so- 
called “blowers” are arranged so that the gas may pass 
from one to another in any direction desired. The strong 
gas goes first through the almost neutralized phenolate 
and leaves from a strongly alkaline solution, thus avoid- 
ing any possibility of loss due to the vapor pressure of 
phenol at the temperature of the spent gases involved 
which is about 50 deg. 

It is impossible to entirely neutralize the phenola‘¢ 
solution by means of carbon dioxide in one operation, 
at any rate, unless such a large excess of CO, is intro- 
duced as to transform all the carbonate to bicarbonate, 
which is undesirable. When the passage of the gas '|5 
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5.—SULPHONATORS, SIDE VIEW 
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discontinued the phenol layer contains in solution about 
10 per cent phenol as sodium phenolate, while the car- 
bonate layer is free from phenolate but contains ap- 
proximately 2 per cent of phenol. The carbonate is 
completely freed from phenol by means of a steam dis- 
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tillation; a 4 per cent solution of phenol is obtained 


in this way, The crude phenol containing 10 per cent 
of phenolate may be completely acidified with CO, by 
replacing the carbonate solution with water. Niter 
cake, however, used as an acidifying agent has the ad- 
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vantage of simultaneously removing a large percentage 
of the water present. The dehydration reduces the water 
content of the crude phenol from 30 to less than 14 
per cent and relieves the refining stills of a great bur- 
den. The crude acid is placed in a simple still from 
which is obtained a first fraction of water and phenol, 
a middle fraction of pure phenol and a residue of the 
more complex phenolic bodies formed in the fusion. 
The synthetic phenol produced is exceedingly pure; it 
is comparatively easy to obtain material melting at 
40 deg. C. Redistillation gives a product melting at 
40.6 deg. The true melting point of pure phenol is in 
our opinion 40.8 deg. 


ECONOMIES TO BE EFFECTED IN THE PROCESS 


The great economies possible in the process are ob- 
viously to be made in the cutting down of the 100 per 
cent excess of sulphuric acid, the reclaiming of the 
caustic soda and the marketing of the sodium sulphite 
in a useful and valuable form. The maximum yield 
which has been claimed for the process is about 80 per 
cent. Our work has shown that the fusion operation 
alone will not give more than 90 to 92 per cent of the 
theoretical yield; in practice it is difficult to maintain 
this high standard. Under present conditions, the 
average American practice probably results in a total 
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overall yield of between 60 to 75 per cent. As chemical 
processes go, the process requires an inordinate amount 
of labor and the repeated handling of the material gives 
ample opportunities for mechanical losses, particularly 
in view of the present restlessness of workmen. 

Two methods have been suggested to reduce or con- 
serve the excess of sulphuric acid used. Daniel Tyrer 
of England (U. S. Patent, No. 1,210,725) passes benzol 
vapor through sulphuric acid of as low concentration 
as 90 per cent H.SO,, at temperatures varying between 
100 and 185 deg. C. That part of the benzol vapor not 
reacted upon carries with it to a condenser the water of 
reaction, and so gives a constant concentration to the 
sulphuric acid, keeping it active. Tyrer claims in this 
way to get about 80 per cent of the amount of sulphonic 
acid theoretically obtainable from the sulphuric used. 
This method has not yet been tried on a large scale in 
this country. 


METHOD OF DENNIS AND BULL 


The second method is that of Dennis and Bull, the 
practical application of which has been worked out by 
the Barrett Company. Some two years ago, Professor 
L. M. Dennis’ at Cornell University discovered that al- 
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though the solubility of pure sulphonic acid in benzol 
was negligible, benzol would take up from the mixture 
of sulphuric and sulphonic acids between 2 and 3 per 
cent of its own volume of the sulphonic acid. In work- 
ing out this idea it occurred to Mr. Hans Bull’ of that 
company that the sulphonation could be made simul- 
taneously with the extraction. These ideas have been 
utilized in the evolution of an extremely simple process 
which not only saves 90 per cent of the excess sulphuric 
acid as a spent acid containing 70 to 77 per cent H,SO,, 
but eliminates a good percentage of labor, all the lime, 
and substantially reduces the deplorable cost of repairs, 
due to the many moving parts of the old installation. 

The process will be easily understood from Chart II. 
The vessels 1, 2, 3 and 4, so-called “extractors,” contain 
at rest a layer of a solution of sulphonic and sulphuric 
acids of varying proportions. The benzo] passes con- 
tinually upward through this series of extractors, the 
vessels being under a pressure equivalent to the head 
of benzol. The distribution of the liquid in fine bub- 
bles is effected by means of perforated branch pipes. 
After the passage cf the benzol for a certain length of 
time, the solution in No, 1 is free from sulphonic acid 
and consists of 77 per cent H,SO,. When this has been 
accomplished, the so-called “spent acid” is withdrawn. 
The solution in No. 2, which probably contains 10 per 
cent of sulphonic acid is dropped into No. 1. The solu- 
tion in No. 3, which contains probably 25 per cent sul- 
phonic acid is dropped into No. 2, and the solution in 
No. 4, which contains probably 40 per cent sulphonic 
acid is dropped into No. 3. 

Into No. 4 is then slowly introduced a charge of 98 
per cent sulphuric acid. The flow of benzol is not in- 
terrupted at any time. Sulphonation takes place almost 
immediately and the volume of the benzol flowing 
through, approximately 200 gallons per minute, is so 
great as to effect almost instantaneous removal of the 
heat of reaction. The benzo! is maintained through- 
out at a temperature of 60 deg. C. by heaters at the 
bottom of the system and coolers at the top. 

After passing through the coolers, the benzol, which 
will contain approximately 2 per cent sulphonic acid, 
passes successively through the washers, 5, 6 and 7, con- 
taining water. The benzol falls from one vessel to 
another by gravity, there being no pressure on this 
part of the system. The sulphonic acid remains in 
the water and the benzol leaves the last washer en- 
tirely relieved of its burden. It is passed to large set- 
tling tanks where the rate of flow is slowed down to 
such an extent as to allow the sulphonic acid solution, 
carried in suspension, to settle, and from these tanks 
flows to the pump and is forced through the heaters 
to the extracting system once more. 

When such an amount of sulphonic acid has been 
deposited in Washer No. 5 as to bring it to the strength 
desired, it is removed to an evaporator and the solu- 
tion from Washer No. 6 pumped to No. 5, and that from 
No. 7 to No. 6. Fresh water is put into No. 7. A water 
solution of sulphonic acid can be obtained containing 
60 per cent or even more sulphuric acid and contain- 
ing also about 2 volumes per cent of benzol in solution. 
The benzol is removed by evaporating a small per- 
centage of the water. The solution of sulphonic acid 
is then neutralized, either by the carbonate solution 
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from the phenol blowers or with the solid sulphite of 
soda. The sodium benzene sulphonate obtained con- 
tains some 5 or 6 per cent of sodium sulphate, due to 
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CHART IL—FLOW SHEET, DENNIS BULL PROCESS 


the solubility of sulphuric acid in the benzol solution 
of sulphonic acid (one part sulphuric to twenty parts 
sulphonic). 

ADVANTAGES OF THE PROCESS 


The advantages of the process are obvious. The 
initial cost of the plant is about 50 per cent of that of 
the old style plant, which it displaces. Moreover, it 
runs practically without attention and requires from 
one-third to one-fourth the number of laborers. Tak- 
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ing for granted complete extraction of the sulphonic 
acid, which proves quite possible, and a removal of 
the benzol from the water solution of sulphonic acid, 
the losses possible are confined to mechanical causes, 
that is, either leaks or evaporation. The yield under 
the old process, from benzol to sodium benzene sulphon- 
ate, is about 90 per cent. The new process makes easily 
possible a yield of 98 per cent, leaving the mechanical 
losses out of consideration. The formation of disul- 
phonic acid and of sulphone is negligible. The opera- 
tions: (1) discontinuous sulphonation, (2) liming, 
(3) filtering, and (4) evaporating, involving complex 
machinery and many moving parts, have all been dis- 
placed with the one simple and continuous operation, 
extraction and sulphonation going on simultaneously, 
the only moving parts being two small pumps. The 
enormous simplification of the process achieved will 
be made more evident by photographs shown in Figs. 
1 to 12 than by any description. The spent acid is con- 
centrated to 93 per cent and used repeatedly. 

Another improvement in the process very generally 
adopted has been the so-called “liquid fusion,” by means 
of which the drum dryer with its dust and spatter has 
been eliminated. Liquid fusion consists in the intro- 
duction of a saturated solution of sodium benzene sul- 
phonate directly into liquid caustic soda at a point above 
the reaction temperature. The reaction, when the tem- 
perature is properly controlled, goes even more smoothly 
than with the solid, since there is no tendency to dust 
and float, and the rapid evolution of the steam gives 
better agitation. The fusion is a great source of loss 
in yield. Well conducted fusions, where the tempera- 
ture has been kept down and which for that reason show 
no evidence of oxidation, give between 86 and 90 per 
cent yield. Our experience shows that using the liquid 
fusion method, a high yield is more easily obtained than 
with the dry salt. 


ECONOMY OF CAUSTIC SODA 


So much for innovation. Another important economy 
to be achieved in this process, and one even more im- 
portant than that of sulphuric acid, is that of caustic 
soda. Neutralizing the phenolate with sulphuric acid, 
as is often done, is a gross and inexcusable waste. 
Providing that the lime can be utilized, the differ- 
ence in cost between the neutralization with CO,, as 
generated from limestone, and with sulphuric acid is 
immeasurably in favor of the former and the operation 
is exceedingly simple, once the necessity for clear solu- 
tions is understood and the fact of the solubility of 
phenolate in phenol recognized. If any salts are precipi- 
tated by the carbonation of the phenolate, an emulsion 
is obtained from which the phenol will settle only with 
great difficulty. The avoidance of this emulsifying is 
merely a question of dilution, however, and no real ob- 
stacle is involved. The soda, not only of the phenolate, 
but the excess soda, is gotten in the form of a weak 
solution of sodium carbonate, which can be readily caus- 
ticized and made available for the fusion operation. 

The fusion reaction is: 

C,H,SO.Na + NaOH = C,H,ONa + Na,SO, + H,O. 

If half of the sulphite is used for the formation of 
the soda salt, only one molecule of soda is consumed 
and this goes out of the plant in the form of sodium 
sulphite, a useful and marketable product. Since in the 
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Barrett process SO, is evolved from the neutralization 
of the sulphonic acid, it is possible also to produce 
bisulphite of soda. 

The large amount of limestone needed is not a rela- 
tively important objection from the point of view of 
cost, but it presents a transportation problem of con- 


siderable magnitude. The disposition of the calcium 
carbonate sludge from the causticization may, and in 
our case does, involve considerable expense. From the 
point of view of transportation alone, the calcination 
of the carbonate sludges, in rotary kilns, as a source 
of CO, and of lime is justified. This has been success- 
fully tried in connection with other operations and has 
been found economical in districts somewhat remote 
from the limestone fields. 

The various economies indicated will result in a start- 
ling decrease of raw materials: 


Per Cent 
ad a ig nil iale 5 yo Shenae San bee we 40, 
Od in oes wien d bnsee Oh ed NOCD aba Se eeaad 60, 
DT iid 064 bh che tied Ka O dk Sess e dO wees coe 90, 
PED cc Jeckuanseda4c0ed bOweeena a Ce wees oon 100, 


and a corresponding decrease of tonnage to be trans- 
ported from a total of 884,000,000 to 397,214,400, per 
million pounds of phenol, or about 50 per cent. 





Paint Thinning Calculations 


In producing a standard weight per gallon of paint 
or varnish mixture, the cross subtraction scheme is val- 
uable, because of being easily remembered as well as 
giving accurate ratios readily. For example, if an eight 
pound to the gallon paint is desired, the materials to 
be mixed being 20-lb.-gal. paste and 7.5-lb.-gal. linseed 
oil, then: 

(Paste) 20 i gal. 

(Oil) = 74 12 ‘gal. 
The gallon weights, 20 for paste, 74 for oil and 8 for 
the desired mixture are set down as in the above and the 
differences taken as the equations indicate, no attention 
being paid to positive or negative signs. The differ- 
ences 4 and 12 are the ratio numbers. Thus, to every 
half gallon of paste, twelve gallons of oil must be added, 
in order to obtain an 8-lb.-gal. paint. Now if a ton of 
&-lb.-gal. paint is desired, 250 gallons must be made, the 
ratio 4 to 12 or 1 to 24 requiring for this mixture 10 
gallons of 20-lb. paste and 240 gallons of 74-lb. lin- 
seed oil. If it is desired to thin this paint to 7 lb. 15 
oz. with spirits of turpentine (7.2-lb.-gal.) or naphtha 
(6-lb.-gal.) each calculation is as follows: 


(Paint) Se 0.74 gal. 
(Turpentine) 7.2 “ ‘94 \ 0.06 gal. 
(Paint) 8 7.94 1.94 gal. 
(Naphtha) 6 ‘ 0.06 gal. 


So that the gallon ratio of paint to thinner would be 
74: 6 and 194: 6 respectively. As two hundred and fifty 
gallons of 8-lb.-gal. paint are to be thinned; the gal- 
ions of thinner to be added would be: 


Turpentine, =» 6 = 20.27 gal. 


250 
Naphtha, i902” 6 = 7.8 gal. 


As the pigment concentration is a’ function of the gal- 
lon weight, it is considered good practice to regulate 
paint mixture by gravity as well as by viscosity tests. 
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Tin-Wolfram Concentrators.—Chemical Engineering 
and Mining Review for December, 1917, contains an 
article by JOSEPH MILLER on the concentrator at Storey’s 
Creek, Tasmania, and the issue for June 5, 1918, con- 
tains similar information on Butler’s Tin Mine, Tor- 
rington, N. S. W. 

The Storey’s Creek ore contains massive, easily de- 
tached, wolframite and cassiterite, amenable to hand 
picking. Their mill, of a capacity of 30 tons per eight 
hours, is shown in the diagram (Fig. 1) which requires 
no elaboration, except as to the table section. The 
concentrates from the three coarse tables are treated 
in a hydraulic cleaner, which eliminates the fine .pyrite, 
and the overflow is retreated on the slime table. The 
middlings are re-treated, being fed by water jet when 
poor ore is being sent to the mill. Overall recoveries 
are said to be above 85 per cent. The concentrates are 
treated in two Thompson-Davies electro-magnetic sep- 
arators. Classification, like drying, is absolutely neces- 
sary as a preliminary to this step. The screen classifier 
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FIG. 1. 


onsists of a series of sieves, the coarsest having six 
holes per inch; while oversize is returned to the rolls. 
Each magnetic machine has three poles and three discs 
and a 15-in. feed belt. The feed is delivered by means 
of glass funnels, discharging on an inclined smooth con- 
vex plate which spreads the material in a thin even layer 
on the belt, of a thickness about equal to the size, of the 
particles being fed. 

At Butler’s Tin Mine, as shown in the flow sheet in 
Fig. 2, three methods of concentration are in use.. Wet 
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concentration practiced in the primary plant recovers 
80 per cent of the tin contained in the ore, and about 
67 per cent of the tungsten and lead. The concentrate 
analyzes to Sn 53, WO, 12, and Pb 5 per cent, which is 
too high in lead for disposal. The latter is almost 
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completely recovered in a M. §. flotation unit, and the 
tin and tungsten separated magnetically after drying. 
The overall recovery is considered good in view of the 
excessive amount of slimes produced. 


Influences of Positive and Negative Ions on Con- 
crete—Mr. J. C. Witt in the Philippine Journal of 
Science, 1918, 13A., p. 28-29, gives an account of the 
influence of several salts on the setting of cement. 
Comparative conditions were not arranged so that gen- 
eral deductions can not be drawn. Experiments were 
made with four cements and eleven salts under sim- 
ilar conditions—chlorides (Na, Zn, Cu), nitrates (Na, 
K, NH,), sulphates (Na, Zn, Cu) and bicarbonates 
(Na, K). The effect was generally to lower the tensile 
strength, and any increase, which was usually as- 
sociated with sulphate, was very small. The cement 
with the highest content of calcium seemed to be af- 
fected the most. The sulphates and chlorides of zinc 
and copper caused a retardation in the initial set, 
which increased with the concentration. The other 


salts caused a varying retardation which reached a 
maximum and then diminished. The positive ion seems 
to have the greater influence, which would naturally be 
expected, 
calcium. 


inasmuch as it would effect the ionized 
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Recent Chemical and 
Metallurgical Patents 





Leaching Process.—EVALD ANDERSON, of Los An- 
geles, patents a process of leaching copper ores contain- 
ing carbonates by means of an electrolyte containing 
ferrous salts, which effectually prevent the precipita- 
tion of insoluble copper compounds. As a specific in- 
stance he agitates one ton of 0.5 per cent copper ore 
containing some limestone with two tons of leach con- 
taining 1 per cent Cu as CuCl, 0.5 per cent Fe as FeCl, 
5 per cent NaCl, and 5 per cent CaCl, The CuCl, takes 
the copper into solution as CuCl. Ordinarily, insoluble 
copper compounds would be formed as follows: 
2CuCl, + 2CaCO, + H,O = CuCO, + Cu(OH), + 

2CaCl, + CO, 

In the presence of ferrous chloride, however, these 
insolubles are partly dissolved and partly reduced, thus: 
3CuCO, 3Cu (OH), 4FeCl, + 3H,O = 4Fe(OH), 

+- 2CuCl, + 4CuCl + 3C0, 
In the last reaction, ferrous iron is oxidized by cupric 
copper, the reverse of the usual reaction: 

Fe+++ + Cut+ = Fe + Cu’ 

In this case, however, the concentration of ferric ions 
is reduced to such an extent, due to the insolubility 
of the hydrate, that the usual reaction is reversed. 

After agitation the leach solution is withdrawn and 
the ore washed, the combined leach and wash water 
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equalling two tons as at the first, but carrying 1.24 
per cent Cu, partly cuprous and partly cupric. Of 
this, 0.386 tons are passed over scrap iron to recover 
cement copper, and an equivalent amount of iron is 
dissolved as FeCl. The barren solution is reunited to 
the pregnant leach, 8.5 pounds of chlorine added by 
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passing through an electrolytic chlorine cell, when the 
ferrous chloride is oxidized to ferric chloride, and the 
latter oxidizes cuprous chloride to cupric chloride. 
Sufficient NaCl is added to bring the sum of NaCl and 
CaCl, up to 10 per cent, when the original leach is 
reconstituted. The total iron in the solution is kept 
balanced by selection or concentration of the ore, or 
by oxidizing and precipitating an excess with carbonates 
present in the ore. A deficiency would be made up by 
adding suitable salts. Precipitation of dissolved copper 
may be effected in the electrolytic tank, when the deficit 
of iron would be made up as above. (1,263,727; as- 
signed to International Precipitation Co., Apr. 23, 
1918.) 

Cerium Fluorides.—In the method of preparing non- 
hygroscopic cerium and other rare earth fluorides 
from the sulphuric acid extraction of monazite sands 
in connection with the manufacture of thorium com- 
pounds for Welsbach mantles, Mr. DEAN BURNS of 
Lakewood, Ohio (assignee, National Carbon Co., Cleve- 
land, Ohio), has patented the process of washing the 
occluded sulphates from the fluoride precipitate with 
a solution of sodium fluoride in accordance with the 
following equation: 

MSO, -+ 2NaF = NaSO, + MF, 

where M represents the occluded rare earth metal. 
This reaction takes place slowly at ordinary tempera- 
tures, but upon calcination runs to completion. This 
treatment produces an almost 100 per cent pure precip- 
itate, whereas without the washing 20 per cent of 
occluded sulphates would be present, making the 
product very hygroscopic and unfit for use in the 
manufacture of arc lamp electrodes. (1,272,375, July 
16, 1918.) 

Pyridine from Ammonium Sulphate Mother Liquor.— 
Messrs. FRANK E. Dopce of New York and FREDERICK 
H. RHopes of Philadelphia patent the process of recov- 
ering the pyridine bases from the bath liquor of the 
direct or semi-direct ammonium sulphate process by 
the neutralization of the bath liquor with ammonia, etc., 
and consequent decomposition of the pyridine sulphates, 
and the subsequent recovery of the freed water in- 
soluble pyridine bases from such neutralized baths by 
agitating the solution with a pyridine oil solvent, which 
is readily separated and the pure pyridine bases dis- 
tilled therefrom. The purified alkaline ammonium sul- 
phate is returned to the extraction bath and may be 
used to wash the crystalized salts en route. (1,274,998- 
1,275,000; Aug. 6, 1918.) 

Pyroxyline Composition of Exceptional Durability.— 
Camphor-collodion compounds of the ordinary type are 
usually more or less brittle. Mr. PEPPINO MAJORANA of 
Louisville, Kentucky, finds that alcohol used in com- 
pounding the ingredients gives specially desirable prod- 


ucts. He patents a composition within the limits: 
Per Cent 
Se ES bigo Od Bok ak 00 heeds eed etan 75. — 85. 
SUED. in nen e'e v.cayin epineneeee 5.5— 7.5 
OE Se eee ee ee 8 — 10.5 
WD 0.b0spotsnscceséu¥eicececcesbeseeee 2.— 3. 


In the manufacture of phonographic ribbons having 
sound wave lines pressed into both sides, it is claimed 
that there is no liability of the material to tear or 
break, even at these areas of minimum thickness. 
(1,275,063; Aug. 6, 1918.) 
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Starting Sheet Suspension.—HENRY S. MONTGOMERY 
and HENRY A. TOBELMANN, of Ajo, Ariz., have found 
that an electrolytic starting sheet, if hung between the 
ends of a loop, riveted thereto, will not build up at the 
edge betwen the loop ends, but on the contrary, the sheet 
is dissolved at such a rate that it falls from its support 
into the tank before any considerable metal has been 
deposited. In order that the loops and sheet may re- 
main connected it has been found that the connection 








FIG. 3 


should be made in such a way that there shall be no 
metal of the sheet between the layers formed by the 
loop legs; that is, so that a free surface of starting sheet 
shall always be opposite the area covered by the support- 
ing loop. The various methods of making this con- 
nection are illustrated in Fig. 3 and need no description. 
(1,269,458; June 11, 1918.) 


Ammonia Leaching.—EARL T. STANNARD, of Kenne- 
cott, Alaska, patents a method whereby volatile solvents 
can be used in the leaching of ores, and extracted in 
such a manner that large losses in leached residues are 
avoided. Fig. 1 shows a typical instance of his process 
as applied to one lot of 600 tons of 1.5 per cent copper 
ore. He uses a closed leaching tank capable of being 
sealed and operated under pressure, with a steam inlet 
at the top and the usual filtering bottom. Approx- 
imately 1.1 pounds of ammonia are needed per pound 
of copper in the charge; in the illustration 125 tons of 
8 per cent solution is indicated. The amount of solution 
varies with the fineness of the ore; a minimum amount 
being naturally desirable in order to reduce the total 
mass of liquids to be handled in process. After the 
rich solution has been drained from the ore, washing 
is done by introducing steam under pressure from 
above. This steam penetrates into the bed slowly, be- 
ing condensed as it reaches cold ore, when the con- 
densate trickles on down, effectually washing before it 
the entrapped rich liquor. In this manner the copper 
salts in solution are kept ahead of the heated areas, 
thus obviating the danger of formation of insoluble 
copper compounds in the leach tank. When the total 
volume of ore has become permeated by live steam, the 
condensate ceases to flow—it having previously been 
added to the original filtrate—and the steam and am- 
monia it contains is then diverted to the surface con- 
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denser, where both are liquefied and returned to the 
new leaching solution. The amount of steam varies 
as the temperature of the ore, its nature and sizing, 
the depth of bed and the extraction of the solvent re- 
quired; in the illustration, the steam is interrupted 
when the leached residues contain 0.05 pounds of am- 
monia per ton. This economical point of wastage varies 
with the relative cost of ammonia and steam. The 
leached residues are hot and contain but little moisture 
which readily evaporates when the tank is opened, giv- 
ing a dry material which is easily handled. The rich 
solutions are boiled in a still, black oxide of copper 
being precipitated, ammonia being volatilized and con- 
densed in suitable apparatus, and the boiled-out solution 
used to the required extent in making up fresh leaching 
solutions, (1,238,954; assigned to Kennecott Copper 
Corporation, Sept. 4, 1917.) 

Phosphorus from Molten Slag.—The electric furnace 
smelting of a mixture of phosphates, sand and coke, 
with the accompanying reduction and distillation of 
phosphorus and its collection under water, has been 
in successful use for a decade. Mr. H. O. H. WENMAN 
of Bishop’s Castle, England, patents passing molten 
slag direct from the iron furnace with sufficient silica 
and coke added, through an electric furnace, thereby 
accomplishing the old process with a saving in electric 
consumption of about 90 per cent. The reaction takes 
place at from 1300 to 1500 deg. C. 

Ca,(PO,), + 3Si0, + 5C — 2P + 5CO + 3CaSi0O,. 
(1,274,479; Aug. 6, 1918.) 

Anode Suspension.—JULIUS H. GILLIs, of Toronto, 
Ontario, notes the disadvantages of suspending anodes 
by upward projecting lugs. These remain as scrap 
for remelting, accidental breakage is common and they 
are difficult to cast. Lead suspensions are not desirable 
owing to the low tensile strength of the metal. Lead- 
covered suspension materially thicker than the anode 
cause growth of cathode crystals opposite any project- 
ing portion, rapidly short circuiting the cell. The in- 


























FIG. 4 


ventor discovered that anode connectors of aluminium, 
somewhat of the shape shown in Fig. 4, overcome most 
of these difficulties, in that aluminium rapidly forms 
a continuous deposit of non-conducting salts when im- 
mersed in ordinary electrolytes. He casts a small block 
of copper 9 into the hanger so as to give a good metallic 
contact between hanger and cathode. (1,267,653; as- 
signed to British America Nickel Corporation, Ltd.) 
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Personal 





Mr. H. W. AvpricH has resigned his position with the 
Anaconda Copper Mining Company to become assistant 
general superintendent of the Inspiration Consolidated 


Copper Company's plant at Miami, Ariz. 

Dr. SERGIO BAGNARA, metallurgist of the St. Joseph Lead 
Co. of Bonne Terre, Mo., has been appointed metallurgical 
engineer of the Ordnance Department. Dr. Bagnara is 
on his way to Washington, D. C., but expects to see service 
in France. 

Mr. Harry B. CHAPMAN, formerly manager of the Chap- 
man Engineering Co., Texas City, Texas, is now connected 
with the Westinghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


Mr. CHARLES Y. CLAYTON is now with the Bureau of 
Mines, Pittsburgh, Pa. 
Mr. E. P. DILLON is now general manager of the Re- 


search Corporation of New York. He was formerly man- 
ager of the power division, New York office, Westinghouse 
Electric & Manufacturing Co. 

Mr. C. E. DRAYER has been engaged as national secre- 
tary of the American Association of Engineers, Chicago, 
Ill., by the Board of Directors. 

Mr. W. C. EBAUGH has left Salt Lake City for Newark, 
Ohio, where he will become a member of the faculty of 
Denison University. 

Mr. J. H. FENTON, of the Los Angeles office of the West- 
inghouse Electric & Mfg. Company, has recently been ap- 
pointed manager of the industrial division of that office, 
which includes jurisdiction over the Tucson and El Paso 
offices. 


Mr. H. M. FREEBURN has resigned as assistant engineer 
of the Pennsylvania State Department of Health to be- 
come associated with the engineering staff of Wallace & 
Tiernan Company, Inc., New York City, manufacturers of 
chlorine control apparatus and sanitary engineering special- 
ties. Following his graduation from the Sanitary Engi- 
neering course of the Pennsylvania State College, Mr. 
Freeburn was an instructor at the institution and was in 
charge of experimental sewage work. 

Mr. R. R. HENDERSON, formerly chief chemist of the 
Vreeland Chemical Co., has resigned his position with 
that firm in order to devote his entire time to consulting 
practice. He now has his headquarters at Little Falls, N. J. 

Mr. Ropert M. KEENEY has resigned as manager of The 
Ferro Alloy Co., Denver, Colo., to become general manager 
of The Iron Mountain Alloy Co., Denver, Colo. 

Mr. WILLIAM KOoROTKIN has accepted a position in the 
engineering department of the Burro Mountain Branch of 
the Phelps-Dodge Corporation, Tyrone, New Mexico. 

Mr. J. N. MAHONEY, for 12 years a member of the engi- 
neering department, has tendered his resignation from the 
Westinghouse Electric & Mfg. Company, to open consult- 
ing offices in New York. 

Mr. B. MaAGNus has been commissioned captain in the 
Engineers Reserve Corps, and is now on active duty. He 
requests that all communications for him be sent care of 
Henry M. Toch, 320 Fifth Ave., New York City. 

Mr. JoHN C. MERRILL is the successor to the firm of Sul- 
liger and Merrill, located at 1400 Hibernian Building, Los 
Angeles, California. 

Mr. MERLE G. PETERSON is now connected with the Walter 
A. Zelnicker Supply Co.’s Chicago sales force at 428 First 
National Bank Building. 

Proressor J. H. Ransom has been elected professor of 
chemistry and director of the chemical laboratories of Van- 
derbilt University at Nashville, Tenn. This university is 
considered to be the standard for college education in the 
South and the chemistry department is among the strongest 
in the university. Professor Ransom brings to his new 
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duties a wide and successful experience which must prove 
of advantage to the university and to the scientific educa- 
tion of the South. For a number of years Professor Ran- 
som has been professor of general chemistry in Purdue 
University, and offered his resignation there just before 
the c'ose of the school year just ended. 

Mr. H. J. SEAMAN of Catasauqua, Pa., formerly general 
manager of the Atlas Portland Cement Co., Northampton, 
Pa., has been appointed manager of the German-American 
Portland Cement Co., La Salle, Ill., by A. Mitchell Palmer, 
Alien Property Custodian. 

Mr. HENRY STROH has recéntly been added to the sales 
force of the Walter A. Zelnicker Supply Co., St. Louis, 
Mo. Pr‘or to this he was connected with the Elliot Frog 
and Switch Company. 

Mr. T. AN. TESCH established on May 1, 1918, an engi- 
neering and construction office at Tumba, near Stockholm, 
Sweden. He will devote himself especially to the construc- 
tion of modern iron and steel works, electric or non-electric. 

Mr. C. E. VAN BARNEVELD is in Denver, where he will re- 
main for a time in connection with war-metal for the Bureau 
of Mines. 

Mr. CLAUDE C. VAN Nuys has resigned his position as 
professor of physics in the Colorado School of Mines and 
has removed to New York City, where he will be physicist 
for the Air Reduction Co. 

Mr. C. H. vOMBAUR is now vice-president of the T. W. 
Price Engineering Co., Woolworth Bldg., New York City. 





Current Market Reports 


Non-Ferrous Metal Market 


Monday, August 26.—Many metals go from producer to 
consumer via other channels than the open market, so that 
available supplies are in efféct assigned with prices eco- 
nomically fixed and not fluctuating with the demand. 


Aluminium :—The Government prices on ingots of 90 to 
99 per cent Al are $660 a ton f.o.b. plant in 50-ton lots, 
$662 down to 15-ton lots and $664 down to 1 ton, which 
prices will be effective for the remainder of this year. 
Prices per pound for small lots vary from 40 to 45c.; 
sheet aluminium, 18 ga. and heavier, 42c.; powdered 
aluminium, $0.65 to $3.00, according to mesh. 


Antimony :—Increase of production costs in the Chinese 
mines due to present war activities in Asiatic Russia has 
resulted in a stronger buying demand and limited offerings. 
The price, duty paid, is now firm at 14% to 14%c. 

Chrome :—High-grade material is bringing a premium, 
50 per cent ore selling at $1.70 per unit. 

Copper: The price of $520 per ton has been continued 
by the War Industries Board for car load lots and 27.3c. 
per pound for smaller quantities. It is considered better 
to curtail nonessential consumption to obtain the Govern- 
mental requirements than to allow a sufficient price to 
make lean mines profitable. 


Copper sheets, hot rolled, lb $0.36 —$0. 37) 
Copper sheets, cold rolled 37 38) 
Copper bottoms - ‘ 44 45) 
Copper rods 36 37 

Copper wire , 293— 

High brass wire .283— .29) 
High brass sheets eS che 28i— + .29) 
High brass rods 26}— 28} 
Low brass wire , 324— “4 

Low brass sheets 324 34) 
Low brass rods 333— 35 

Brazed brass tubing 37 — 39 
Brazed bronze tubing 425— .44) 
Seamless copper tubing 41 — 43 

Seamless bronze tubing 455— 4 


Seamless brass tubing 374— 39) 
Bronze (gold) powder ; 

Lead :—The iead market is limited by selling restrictions. 
Producers must sel] at a uniform and pre-arranged price. 
In car load lots at East St. Louis, the price is $155 per ton. 
In New York, jobbers sell in jobbing lots at 8.55c. per 
pound plus cartage, though the wholesale price is still 
fixed at 8.05c. Full sheet lead, 10c.; cut sheets, 10%c. 
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Manganese :—Prices remain at $1.35 per unit basis for 
better grades. 

Molybdenum:—The price is $1.00 per unit for 90 per 
cent MOS.. 

Zinc: Spelter is advancing. East St. Louis selling at 
from $178, to $182, per ton in car load lots. New York 
prices range between 9% and 9%c. per pound; sheet zinc, 
15e. and zine dust, l6c. to 20c. per pound in 1600-lb. casts. 

Tin:—Tin prices are declining, there being no large 
buyers on the open market and few dealers selling. Straits 
tin for September and October shipment from Singapore 
are cffered at 79c. per pound subject to permit for con- 
sumption. About 3000 tons arrived during the first half of 
August. Tin for export from England has been quoted at 
&3c. and Banca at &4:¢. Spot tin is 88c. Babbitt metal varies 
between $1.10 and 70c.; solder (50-50), 73c. per pound. 

Tungsten:—High grade Wolframite and Scheelite with 
n> tin, no copper and low manganese and over 70 per cent 
WO, is quoted at $24 per unit. 

Silver :—The Government has set a price of $1.014 per 
troy ounce. This advance is due to the great amount of 
silver necessary to send to India to settle the European 
trade debit cf $360,000,000. As the world production of 
silver is only 172,000,000 cunces annually, Great Britain 
and the United States have been drawing on their silver 
currency. The Federal Reserve bank notes, our ninth form 
of monetary exchange, is now being introduced to release 
this great silver disbursement. Our army in Europe is 
now being paid in silver also. 


OTHER MSTALS 

Bisuuuth, Ib $3 50-— $3 65 
(Cadmium | 50 "- 
Cobalt 2 50 3.50 
Magnesium 175 2.00 
Mercury, 75 Ib 175 00 
Mercury, Ib 1.95 

Nickel, ingot, shot, clectrolyti 40 45 
Iridium, oz 175 00 
Palladium, oz 135 00 
Platinum, oz 105 00 





The Iron and Steel Market 


No important new regulations have been promulgated 
since last report for the distribution of pig iron and steel 
products. The system is regarded as practically perfect, 
and seems to be entirely satisfactory both to the War In- 
dustries Board and to the producers. What is unsatis- 
factory to both, and also to many buyers, including both 
jobbers and manufacturing consumers, is that the supplies 
are not sufficient to stretch to the less essential consump- 
tive purposes, let alone to those which are not recognized 
as entitled to any preference at all. 

The whole thing, however, is a matter of viewpoint. In 
the last analysis it is eminently proper that the conditions 
viewed in various details should appear unsatisfactory. We 
are engaged in a great war. The soldier in the front line 
trench is quite dissatisfied. He should be in what is the 
enemy’s front line trench, but if he were there the enemy’s 
second line would be his objective. 

There are set prices for iron and steel products, no com- 
petition. Competition is dead. There is the fiercest com- 
petition in the United States that has ever been exper- 
ienced. It is of a different order. The American Navy is 
what it is to-day because it has always been the field of 
sharp competition, between men, gun crews, ships and 
fleets. There is competition between shell factories and 
forge shops, between forge shops and mills producing 
shell steel. Shipways launching hulls are competing with 
engine and boiler makers on the one hand and with steel 
mills supplying steel on the other. Each branch of each 
war activity is striving to move faster than others. The 
way to win the war is to take the view that shipbuilding 
is behind steel making, or steel making behind shipbuilding, 
not that the one is ahead of the other. Everything is in 
the wrong place that isnot in the vanguard. 

If the consumers whose activities are not particularly 
helpful in winning the war were receiving a full supply of 
steel, something would be altogether wrong. The war 
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activities should be able to consume that steel. It is pre- 
cisely right that steel should be “scarce” from the view- 
point of the buyer who is accorded little or no preference 
by the regulations. That is the view taken even by those 
who experience the deprivation. 

All things considered, the rate of steel production is very 
satisfactory by comparison with the conditions under which 
steel is produced. In June a rate of ingot production of 
43,500,000 gross tons a year was attained. In July, with 
hot weather, the rate declined to about 42,250,000 tons, 
which is a smaller decline than usually occurs at this sea- 
son of the year. August has perhaps developed a slightly 
lower rate, but better rates than 43,500,000 tons are ex- 
pected later in the year. With the supply of scrap scant 
and the quality quite indifferent, with labor far from plenti- 
ful, and with multitudinous difficulties confronting furnaces 
and mills, the rate of production is on the whole very good. 
The existing ingot producing capacity is probably ratable 
at more than 47,000,000 tons a year with all conditions 
favorable but with conditions as they obtain, the lower 
rate is gratifying. 

Demands for pig iron and steel to be shipped abroad, 
either for direct use by the A. E. F., or for repayment of 
material borrowed by General Pershing, or for new de- 
mands of our Allies, continue to increase. Additional car 
orders have been placed, together with orders for 200,000 
tons of rails. Shell orders have been increasing, shipbuild- 
ing is speeding up week by week and new military wants 
are constantly developing. 

The present trend is in the direction of further curtail- 
ment in the production of finished steel not directly involved 
in war work. Sheet mills, which have been operating at 
barely 60 per cent capacity, may be furnished somewhat 
less steel in future. The steel allotted to rod mills has 
decreased somewhat. Standard steel pipe manufacture has 
been on a somewhat reduced scale and the August distribu- 
tion to jobbers is less than was expected. Merchant mills 
are allotted little more steel than enough to fill the higher 
priority orders, evidenced by the fact that the B-4 pricrity 
accorded to jobbers is not sufficient to give them much mer- 
chant bar tonnage. 

Searcely any class D steel is developing. The rule is one 
thing and operations under it are quite another thing. Ac- 
cording to the regulations, if a manufacturer has material 
or manufacturing facilities beyond what is necessary to take 
care of priority orders and requirements of the preference 
list, the surplus becomes class D. The manufacturing facili- 
ties may be used and the material shipped in connection 
with a use not accorded preference, provided the manu- 
facturer has the “permit” of the Director of Steel Supply 
“first had and obtained.” The application must be made by 
the prospective producer, not by the prospective buyer. Ap- 
parently there is no harm in applying for permission to do 
something. One may then avail himself of the permission 
or not, as circumstances dictate. That is not the view of 
many steel producers, however, who reason that to apply 
for a permit to make and ship class D steel represents an 
admission that the thing can be done, and if it can be done, 
the War Industries Board may very properly hold the 
producer to the admission and require that the thing be 
done, that the steel be shipped for some war use, excuses 
not accepted. In other words, one may apply for a permit 
to ship 500 tons of class D steel and receive by return mail 
a priority order to ship 500 tons. Few permits are applied 
for and still fewer are granted. Some mills have slight 
surpluses of odds and ends but will probably use the mate- 
rial as scrav, to swell the production of war steel, rather 
than flirt with the permit system. 


ABUSES OF SCRAP REGULATIONS 


The very serious abuse of the scrap regulations as re- 
gards the purchase and scale of so-calied “unguaranteed 
low phosphorus scrap” at $34 when the price should be $29 
has been taken in hand in vigorous fashion by the authori- 
ties. The scrap committee of the American Iron and Steel 
Institute has issued a circular letter to all steel makers 
promising drastic action if the practice is not stopped and 
stating that existing contracts violating the provisions 
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should be canceled. The American Board of Scrap Iron 
Dealers has likewise issued a circular to its own members. 

Low phosphorus scrap is No. 2 in the regulations, and 
three subdivisions are named, “C” being stated to cover 
“steel knuckles and couplers, rolled steel wheels, railway 
steel springs, carbon tool steel and material similar in 
quality and character.” For this material $34 may be paid 
for use in acid open-hearth furnaces. For ordinary heavy 
melting steel no more than $29 may be paid. 

The regulations were clearly worded and could not pos- 
sibly be misunderstood by anyone of average intelligence. 
4 trade had arisen, however, in what was calied “unguar- 
anteed low phosphorous scrap,” the term being a pure 
fiction, and material that would ha:ii'y grade as heavy 
melting steel was being bought and sc: at the 934 price, 
much of it evidently intended for use in basic open-hearth 
furnaces. These evasions have not been altogether denied 
by the trade, but the argument has been used that the pay- 
ment of the premium does not hurt the Government, as its 
purchases of finished steel products are at set limits. The 
argument overlooks the important fact that the payment 
of the premium reduces the profit of the mill, and as the 
Government is likely to tax the last $5 of profits 80 per 
cent, there is ground for arguing that the payment of $5 
extra causes the mill to lose $1 and the Government $4. 





Chemical Market 


HEAVY CHEMICALS:—The markets in general have been 
extraordinarily quiet, during the last few days in par- 
ticular. Caustic and soda ash, which may be called the 
barometers of the trade, have been very inactive with a 
slight falling off in saccharine. As to dealers’ profits in 
sulphuric, definite statement has been made by the author- 
ities. 

Sulphur :—The chemically pure floured product is sub- 
ject to a very wide demand which, it is said, has increased 
50 per cent over the normal, in view of which and remem- 
bering that the supply has been somewhat curtailed tem- 
porarily, some of the interests in the trade believe that 
this material will shortly see necessarily increased prices. 
Shipments are said to be coming in more slowly, confirm- 
ing statements with regard to shortening of stocks. Never- 
theless there has been no advance in prices during the 
week, as quotations continue on the basis of from $4.35 to 
$4.50 per hundred pounds f.o.b. New York. 


Sulphur Chloride :—Orders for single jugs of this mate- 
rial are being quoted prices as high as 20c. per pound 
while in larger quantities from 15 to 19 and 20c. is 
asked. For the material in drums from 7% to 9c. is the 
range of asking prices, depending upon the quantity and the 
buyer. Drums are extra and prices quoted f.o.b. New York. 

Epsom Salts :—There is a good demand for this product 
but business lately has been of a very quiet character. 
Certain large producers have been compelled to withdraw 
from the market for the present owing to depletion of re- 
serve stocks, but prices asked in other directions continue 
at from 3.40 to 3.50 f.o.b. New York with prices at the 
works holding 3c. in bags and 3%c. in barrels for the 
U.S.P. material. 


Bleaching Powder :—It has become practically impossible 
to locate spot holdings as even directions ordinarily in close 
touch with sources are themselves unable to accept orders 
for earlier than September shipment. The last sale re- 
ported was for shipment of material in from two to three 
weeks at 4c. f.a.s. 


Permanganate of Potash:—The market is very quiet with 
manufacturers continuing to quote 1.75 for the U.S.P. and 
from 1.30 to 1.50 for certain high-grade technical goods, 
although there are rumors of purchases at much below these 
figures. 

Bichromate of Soda:—This market has seen a slight 
weakening although large factors state that sales have 
been consummated right along at 26c. Offerings of 24%c. 
f.o.b. works have been made and contracts have been signed 
at 23%c. Authorities, however, feel that the market will 
see a stiffening in a few days. Producers of soda from 
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the domestic chrome ore are asking 24%c. The Caledonian 
chrome is not being imported directly but small quantities 
are coming in from time to time on vessels which use it 
for ballast on their return voyages; such quantities are 
small ton lots, however. 


Calcium Carbide :—This market continues to hold at 19c. 
for September shipment, as spot lots are scarce. Exporta- 
tions are limited by the lack of bottoms. 


Sodium Sulphide :—Holdings are hard to find and inquiry 
is strong. Cars of spot material have changed hands at 
8c. but offerings are now on the basis of 8%c. 


Carbon Bisulphide:—Demand is steady with sales being 
made through the usual channels direct to consumers in 
most cases. Stocks are said to be sufficient to meet the 
requirements and prices therefor remain firm at 8c. per 
pound f.o.b. works. 

Caustic Soda:—Transactions have been very few with 
the large inquiry on materiai rolling toward the Pacific 
coast on which prices are quoted 4.30 western works. Ex 
warehouse New York is quoted at 4.15. 


CoaL TAR Propucts:—Very little change has taken place 
in these items as these markets have also been unusually 
quiet; saccharine perhaps showing the greatest activity 
with a slight falling off both in demand and price during 
the last few days. 


Phenol:—Various prices are heard and some uncertainty 
in the trade as to just what the market may be in view 
of quotations from important directions at from 44 to 46c. 
and the knowledge that 43 or better may still be done. 
This latter price is quoted by directions having contracted 
some time ago and the higher prices quoted above apply 
to present business. Reports of scarcity are current with 
the result that prices are rather firm. It is not known 
that any new export licenses have been granted, the ma- 
terial going forward from time to time being upon licenses 
which had been revoked and later renewed. 


Benzol:—Conditions remain the same with regard to 
offerings in tank car quantities at 23c. with certain di- 
rections willing to do business on the basis of 22c. on 
contract. For material in drums the level of 28c. con- 
tinues to hold; but in view of the placing of large Gov- 
ernment orders there is a general feeling that prices will 
see an appreciable advance in the Fall owing to a result- 
ing shortage of stocks. 


Saccharine:—A slight falling off is noted in the prices 
prevailing at this writing, attributed by some to the rumor 
that the British Government is to cancel all licenses and 
prohibit further importations of this product beginning 
Sept. 15, and another rumor which was heard to the effect 
that the government contemplated taking over the manu- 
factories. Largest factors in the manufacture state, how- 
ever, that they have no knowledge of such intention on the 
part of the authorities. Soluble material is holding at the 
level of the last sales reported, 35.50, with insoluble avail- 
able at 33.00. Very few sales are reported. 


Paraphenylenediamine:—The demand for this material 
is fair with the prices showing a slight advance over those 
last reported, as from 4.00 to 4.50 is now asked depending 
upon grade and quantity. It is said that new manufacturers 
are about to enter the field and to produce a material of 
99% per cent. The C.P. product is almost unobtainable. 


Dimethylaniline :—This market is not active and prices 
show no change. Supplies are said to be rather plentiful 
with quotations continuing to be made at 73c. spot, drums 
extra and nonreturnable. 


Dinitrophenol:—There is very little of the material to 
be obtained as the factors in its production are directing 
their output to Government ends and have none but a very 
small quantity which may be offered in the open market at 
from 51 to 52c. 

Aniline Oil:—Supplies are said to be getting more scarce 
with the natural result of a firmness noted in the market. 
From 28% to 29c. for small lots is asked but on contract 
28c. can still be done. In some directions 30 and 32c. are 


heard for large and small drums respectively. 
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General Chemicals 


WHOLESALE PRICES IN NEW YORK MARKET, AUG. 


a anhydride 


tone, 
Acid, acetic, 28 per cent. 
Acetic, 56 per cent. . ; 
Acetic, glacial, 994 per cent, carboys snail se 
Boric, crystals 
Citric, crystals 
Hydrochloric, C. P. 
Hydrofluoric, 30 per ‘cent in barrels. . 
Lactic, 44 per cent... 
Lactic, 22 per cent 
Molybdie, C. P. ; 
Nitric, 6 dee. persenece 
Nitric, 42 deg. . 
Oxalic, crystals 
Phosphoric, 47-50 per cent paste 
Phosphoric, ref. 50 per cent 
Picric 
Pyrogallic, resublimed 
Sulphuric, 60 deg. . 
Sulphuric. 66 deg 
Sulphuric, cloum (Fuming), | tank cars. 
Tanniec, U. P., bulk... 
Tartaric, aa Pe 
Tungstic, per lb. of W 
Alcohol, sugar ane, 188 proof 
Alcohol, wood, r cent 
Alcohol, de satan tal ang 
Alum, ammonia lump . 
Alum, chrome ammonium 
Alum, chrome potassium. . 
Alum, chrome sodium 
Alum, potash lump un 
Aluminium sulphate, technical 
Aluminium sulphate, iron free 
Ammonia aqua, 26 deg., carboys 
Ammonia, anhydrous 
Ammonium carbonate 
Ammonium nitrate 
Ammonium, sulphate ‘domestic 
Amy! acetate 
Arsenic, white 
Arsenic, red 
Barium carbonate, 995 
ium carbonate, 97- 
Barium chloride 
Barium sulphate (Blane Fixe, Dry) .. 
Barium nitrate ; 
Barium peroxide, basis 70 per cent 
Bleaching powder, 35 per cent chlorine 
Borax, crystals, sacks : 
Brimstone, crude 
Bromine, technical 
Calcium, acetate, crude 
Calcium, carbide 
Calcium chloride, 70-75 per cent, fused, lump 
Calcium peroxide : 
Calcium phosphate 
Calcium sulphate 98-99 per cent 
Carbon bisulphide 
Carbon tetrachloride, drums 
Carbonyl chloride (phosgene) 
Caustic potash, 88-92 per cent 
Caustic soda, 76 per cent 
Chlorine, liquid (Government Purchase Ib. (Fixed Price) 
Cobalt oxide » 1.60 — 
Copperas. ..... , 
Copper carbonate 
Copper cyanide 
Copper sulphate, 99 per cent, h Range crystals... 
Cream of tartar, c > 
Epsom salt, bags, U.S.P 
Formaldehyde, 40 per cent 
Glauber's salt 


bitttleg 


! 
i 


' 


o 


PETE EET Ede 


Nominal 
13 


(Fixed Price) 
07} — 


cent 
8 per cent. 


Lead acetate, white crystals 
Lead arsenate oune + 
Lead nitrate 


granular. . : 
otass1um carbonate eal calcined, 85-90. per cent. 
Doteastum chlorate, crystals 
Potassium eveniée, 98-99 per cent... 
Potassium iodide. . 
Potessium muriate 80-85p. c. beats 8p. c.. 


a 
w 
ow 


PEPE EEE EEE ttt 





Soda ash, 58 per cent, light, flat (bags) .. 
Soda ash, 38 $ per eva, . flat. 
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oa h ulphite. . 
jum molybdate, per lb. of Mo. 
ium nitrate, 95 a cent 

Sodium nitrite.......... 
Sodium peroxide 
Sodium phosphate. . 
Sodium prussiate, yellow 
Sodium silicate, liquid (60 deg.)........ 
Sodium sulphide, 30 per cent, crystals............ Ib 
Sodium sulphide, 60 per cent, ae 
Sodium sulphite 
Strontium nitrate. ..............6.65: 
Sulphur chloride, drums... 
Sulphur dioxide, liquid, in cylinders. 
Sulphur, flowers, sublimed. 

Sulphur, roll Y 
Sulphur, crude... 
Tin bichloride, 50 deg. . 
Tin oxide 
Zine carbonate 
Zine chloride... . 
Zine cyanide... 
Zine dust, 350 mesh. 
Zinc oxide, American names TE ensbiin 
Zinc sulphate 


Benzol, pure, water white 

Benzol, 90 per cent 

Toluol, in tank cars ws 
Toluol, for non-military use, in drums. 
Xylol, pure, water white 

Solvent naphtha, water white 

Solvent naphtha, crude, heavy. . 
Creosote oil, 25 per cent 

Dip oil, 20 per cent 
Pitch, various grades 
Carbolic acid, crude, 
Carbolic acid, crude, 
Carbolic acid, crude, 
Cresol, U. S. P 


95-97 per cent 
50 per cent 
25 per cent 


Intermediates, Etc. 


Alpha naphthol, crude... .. 
Alpha naphthol, refined .. 
Alpha naphthylamine 
Aniline oil, drums extra 
Aniline salts : 
Anthracene, 80 per cent. 
Benzaldehyde ({.f.c.) 
Benzidine, base 
Benzidine, sul pease 
Benzoic acid P ‘ 
Benzoate of Sx > U. 8. P. 
Benzy!] chloride ; 
Beta naphthol benzoate... 
Beta naphthol, sublimed 
Beta naphthylamine, sublimed 
Dichlor benzol 
Diethylaniline 
Dinitro benzol 
Dinitrochlorbenzol 
Dinitronaphthaline 
Dinitrotoluol 
Dinitrophenol 
Dimethylaniline 
Diphenylamine 

-acid 
Metapheaylenediamine 
Nonochlorbenzol pad 
Naphthalene, flake 
Naphthalene, balls 
Naphthionic acid, crude 
Naphthylamin-di pn etl acid 
Nitro naphthaline 
Nitro toluol 
Ortho-amidophenol 
Ortho-dichlor-benzol 
Ortho-toluidine 
Ortho-nitro-toluol : 
Para-amidophenol, base _... 
Para-amido-phenol, H. Ch 
Para-dichlor-benzol 
Paranitraniline 
Para-nitro-toluol 











3alol 
ulphanilic acid, crude. 
Toluidine-mixture......... 


Petroleum Oils 
Crude (at the Wells) 





New York. 
Phi ~ ae 
Baltimore. 
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New York..... 
Gas machine 
72-76 degrees 
70-72 degrees 
67-70 degrees 
Pittsburgh. . 


CHEMICAL AND 


Gasoline (Wholesale) 


aveed gal. 74 
gul 4) 
gal 334 
gal. 37) 
gal. 30} 
1. oe 2o3— 
.. gal. 2244 — 
seente gal. 22— 
. gal. 20 — 


Paraffine Waxes 


Crude, 103 to 105 deg. m.pt Ib 08 
Crude, 118 to 120 deg. m.pt Ib 09 
Crude, 124 to 126 deg. m.pt Ib 10 
Refined, 120 deg. m.pt Ib 13 
Refined, 128 deg. m.pt Ib 14 
Refined, 135 deg. m.pt Ib 16 
Ozokerite, brown Ib 75 
Ozokerite, green lv 85 
Lubricants 
Black, reduced, 29 gravity, 25-30 cold test........ gal 23 — 
Cylinder, light. . . .. gal. 42 - 
Cylinder, dark...... ‘ .. gal. 97 — 
Paraffine, — i. cpdceakusencinneeane al gal. 0 — 
Paraffine, .903 sp. gr .. gal. % — 
Paraffine, .885 sp. gr . gal. 2% — 
Flotation Oils 
(Prices at New York unless otherwise stated) 

Pine oil, crude, f. o. b. Florida gal. 4 — 
Pine oil, steam-disti a. sp. gr. 0.925-0.940....... gal 58 — 
Pine oil, destructivel ine ile ae 58 — 
Pine-tar oil, ”. F fix ~1.035 eee 3s — 
Pine-tar oil, double re ane. 0.965-0.990.... gal. 42— 
Pine-tar oil, ref. light, sp.gr. 0.950, tank cars, f.0.b. 

ee gal 7 — 
Pine-tar oil, ref., , heavy, sp. gr. 1.025, tank cars, f.o.b. 

Si arveses bec ceades gal. 28 — 
Pine-tar oil, ref., thin, sp. 1.060-1.080. . . gal 32 — 
Turpentine, crude, sp. §'876-0. 900.. gal 45 — 
Hardwood oil, r o. b. 3 ichi igan, sp. gr. 0. + 990. gal 3 Ul 
Hardwood oil, f. o. b. Michigan, a sp. gr. 1.08... gal. 3 
Wood creosote, ref. f. o. b. Florida. ........ gal 11 

Naval Stores 
Rosin A-E barrel. 280 lb 11.85 
Rosin F-I 280 Ib 11.95 
EE 280 Ib. 13.75 
Rosin WG-W... 280 Ib. 14.10 
apart of turpentine... .. gal. 6! 

ood turpentine, steam distilled. . gal 63 
Wood turpentine, ceurey distilled. al 56 
Pitch bbl. 200 fp. 650 — 
Tar, kiln dried 280 Ib 12.50 — 
Retort tar.... 280 lb 13.50 — 
Rosin oil, first run.... .. gal 63 — 

Second run. gal 6 — 

Third run gal 69 — 

Fourth run.. gal , 

Vegetable Oils 
Castor oil Ib 284 — 
China wood oil. ........... Ib 0o— 
Cocoanut oil..... Ib 7 — 
Corn oil..... Ih we— 
Cottonseed oil, crude Ib. .20— 
Linseed oil, raw, cars............... gal. 1.38 — 
Olive oil gal 450 — 
Peanut oil, crude............... Ib a — 
Soya bean oil, Manchuria Ib 6o— 
Miscellaneous Materials 

Barytes, floated, white, foreign . ton 38.00 — 
Barytes, floated. white, domestic. ton 25.00 — 
white, pure Ib. 36— 
Beeswax, unbleached Ih, ao — 
Blane fixe . tb. 04 — 
Reb iknetehtintn eswabiin Ib. ‘ 174 — 

Revion ors . bb. 07) — 
Chalk, | Fat precipitate, —— pnaeatesekenend Ib. 044 — 
China clay, imported, lump..................... ton 0.00 — 
China clay, yah io.. on dhaed ton 15.00 — 

Feldspar art nl de ads asic es ton 8.00 — 
Fluorspar, gravel, {. o. b. mines................. ton 60.00 — 
Fluorspar, washed, powdered ton 90.00 — 
Fuller's earth, Dtitemageren shekeen 100 Ib. 1.50 — 

Japan wax ; Ih. 244 — 
soe aw graphite....... ton 75.00 — 
r graphite........ Ib. 10 — 
Oreens shellac Ib. 70 — 
Pumice stone th. o4— 
dry, carloads. . Ib. 10o— 
ida en ve ibe dheneiebukeesbeeds ton 15.00 — 
Stearic acid #120 deg. m.pt Ib. 134 — 
Stearic acid,” 140 deg. m.pt Ib 19 — 
Tale, American, white...................... . ton 20.00 — 
STEED date c¥00c0snceaeeedhatetes ke Ib. 09 — 
Glues 
ok ok ee A ee Ib. : — 
i tae is eal a ee ees Soe Nee Ib. at 
ON OEE OOS Ib. ; a 
eee GeO, SOOM. BATTED... oo ccc cccccccccccecccs gal 1.00 — 
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Refractories, Etc. 
(F. O. B. Worka) 
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Chrome brick . netton 175 
Chrome cement.............. net ton 75 
Clay brick, !st quality fireclay. . per 1000 50 
Clay brick, second quality..... per 1000 35 
MEE. . . vcceepashesecesyvecesece . ton 30 
Magnesite, calcined, powdered... ton 50 
Magnesite, dead burned. .............-6.+0055 . netton 50 
Magnesia brick, wees . net ton 110 
en shis ven s04s exseregedececbsengeca te per 1000 50 
Fesrealleye 

Ferrocarbontitanium, 15-18 per cent, carloads, 

f. o. b. Niagara F.  * ree : ton 200 
Ferrocerium....... been b. 15 
Ferrochromium, per lb. of iced hen Ib. ms 
Ferromanganese, domestic, 70 per cent basis . ton 250 
Ferro Seheeee wee ; ton 325 
Spiegeleisen (16-18%) . ton 75 
Ferromolybdenum, per Ib. of Mo.... Ib. 4 
Ferrosilicon, 75 per cent, f. 0. b., N. Y............ tom 
Ferrosilicon, 50 per cent, del., Pittsburgh.. ton 180 
Ferrosilicon, 50 per cent, contract... ........ ... ton 160 
Ferrotungsten, 75-85 per cent, f. o. b.  * cae .. Ib. 2 
Ferrouranium, f.o. b. works, per lb b. of U Ib. 7 
Ferrovanadium, f. o. b. works. ........ Ib 


Ores and Semi- finished Products 


Antimony ore, per unit 
Chrome ore, 45 per cent minimum, f.o.b. Cal. per unit 


ton 


Chrome ore, 43 per cent and over, New York, ~ unit. ton 


Manganese = 48 per cent and over, per unit.. 
Manganese chemical 
Molybdenite, ‘om Ib. of MoS,... 
Tungsten, Scheelite, per unit of W 
Tungsten, Wolframite, per unit of We... 
Uranium oxide, a aes 
Vanadium pentoxi 
Pyri 


tes, foreign 
Pyrites, domestic . 


"Plant Supplies 


BUILDING MATERIALS 


ton 


Common clay bricks . M 
Hollow tile, 4x 12 x 12 ‘ : M 
Hollow tile, 12x 12 x 12 ._ M 
Lime eeees ton 
Portland cement bbl. 


10 x 26-16 x 24 


Single glass (82-Ib.), 
10 x 26-16 x 29.. 


Double glass (164 ib., 





Yellow pine lumber botihe M 
Fir a. sagen M 
Hemlock. . : ade , M 
Tarred felt (14-1b.-0q.) . ton 
ON RS : ton 
Asphalt coated roofing (35-55-Ib. “4. i aaniinioiiad sq 
State surfaced asphalt shingles sq 
Corrugated galvanized iron........ ton 
Putty 100 Ib 
Red oxide (Ppte. Coppaen. dena ; 100 Ib 
Native red oxide 100 Ib. 
Red metallic paint . pabawna sé . 100 Ib. 
White lead in oil : 100 Ib. 
Red lead in oil mae 100 Ib 
Zine oxide (dry) ...... 100 Ib. 
Zine oxide—leaded. . . ‘ : i . 100 Ib. 
Yellow ochre... ........ 100 Ib 
Ultra marine blue 100 Ib 
i ue 100 Ib 
Chrome green............ 100 Ib 
Paris n 100 Ib 
Mineral black... ....... . 100 Ib. 
Powdered ‘bone black ; : 4 Ib. 
om carbon......... pparonsnepocscess - Hy + -¢ 
Mexican petroleum p’ cece : 
Gilsonite . 100 Ib 
Coal tar pitch... ........ . 100 Ib 
STRUCTURAL IRON 
Blue annealed sheet iron. . ton 
Black sheet iron . ton 
ized iron... . iiss kate k eal . ton 
Tern plate, &lb. coating........... ton 
Tern plate, 15-Ib. coating. . ton 
Tern plate, 25-Ib. coating ton 
Tern plate, 40-Ib. ecating.. iden ton 
Tin plate, p poe seeeeee ton 
, Sa) pe . ton 
Beams, - FINS angles, T's, Z's ton 
ORs penseeecesoueeceneun ton 
Steel pine, 3 to dinch ton 
ie rok tute cneaet coasnene sees ton 
Chain (1 inch proof coil). ..... 7 . ton 
rr oe seuméd ton 
special alloys ton 
Bessemer pigiron... ton 
Bessemer steel ton 
No. 2 foundry. ......... . ton 
I D 6 6-60 Favnved rancid cvnecsaste ton 


Steam packing, rubber duck... .............++5+ Ib. 
Asbestos, high . b. 
en cca ty gies eeal Ib. 
Asbestos, ited braid. . Ib. 
SEE nb Kad 5 teed vcccepeccsnpaanpest Ib. 
Rubber, sheet . b. 
SE nt akin nd gn 0.0 hele adnate 6 Ceenaes > 
i iuthes és +2ednes oes ce tbddedeewehes Ib. 
iS coy abesenersenseoecegece se ebues Ib. 
i hs ks > dndeapebhnge ebsacdehea en ent Ib. 

ose, underwriters, 2fin......... pees stseanaede ft. 


SoSu- 


—-_—--— 
-—CV ewe Vue 


— 
wo 
we 


~> 
7Yo 


-— 
ve oOuww 


No. 5 


0O — ..... 
00 — 55.00 
00 — 40 00 
00 — 35.00 
00 — 65.00 
00 — 60.00 
00 — 125 00 
00 — 60.00 
00 — 250 00 
00 — 30.00 
oS = 
oo — 
00 — 
00 — 450 
00 — 190 00 
00 — 170.00 
3 — 2.40 
50 — .. 
Nominal 
50 — 1.55 
20 — 
00 — 100 00 
35 — 
0 — 
- an 
25 — 3.60 
so — ad 
7 — i7 
23 304 
00 — 14.00 
o— . 
a 
.50 
59 
00 — 27.00 
00 — 39.00 
00 — 45.00 
00 — 53.00 
50 — 40.00 
00 
.00 — 22.00 
30 — 2.50 
25 — 5.50 
00 — 127.00 
75 
00 — 20.00 
25 — 8.00 
20 — 1.50 
50 — 11.42 
00 — 11.84 
oe — 14.50 
00 — 10.00 
50 — 10.00 
00 — 50.00 
00 — 150.00 
00 — 70.00 
00 — 49.90 
75 — 2.25 
50 — 12.00 
00 — 45.00 
00 — 25.00 
00 — 2.00 
0 — 2.50 
40 — 1.00 
.00 — 89.00 
.00 — 104.00 
00 — 170.00 
0 — ... 
as 
a 
oo — 
a 
00 — 70.00 
00 — 65.00 
00 — 92.00 
o— ‘ 
.00 — 70.00 
o — . 
00 — 80.00 
.00 — 500.00 
Tr pre 
50 — 
50 — 
so — 
9 — +12.10 
746 — a 
30 — ..... 
Tere 
3— 
66 — ....- 
oe = dese 
. wey, 
045 — ...... 
083 — 13 
TS — nae. 
0o— . 60 
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INDUSTRIAL NEWS 


Plant Construction—Catalogs—New Publications 














Construction and 
Operation 


Alabama 


WOODWARD.—The Woodward Iron Co., 
will build a plant to manufacture steel 
products principally for Government steam- 
ship construction. Estimated cost, 25,- 
000,000. 

California 

AZUSA.—The Awl Fumigatin 


Co., will 


build a plant for the manufacture of 
cyanide. Dstimated cost between $100,000 
and $150,000. Irving Dengle, manager. 


LOS ANGELES.—The City Council voted 
to submit to the people at the fall election 
a proposition to vote on $130,000 bonds for 
the construction of sewerage system and 
treatment plant at the Wilmington Harbor 
District. A. C. Hansen, City Engineer. 


Colorado 


DENVER.—L. M. Styles, has purchased 
a site at 4th and Navajo Sts., on which he 
will build a plant for the manufacture of 
mica. 

PEARL.—B. H. Lobdell, will build a 50- 
ton mill to treat ore from the Wolverine 
mine 


Connecticut 


BRIDGEPORT.—The Union Metallic 
Cartridge Co., Railroad Ave., has award: d 
the contract for the construction of a two- 
story, 60x 240ft., concrete, brick and steel 
factory, concrete foundation, to the T 
Pardy Construction Co., 15 Fairfield Ave 
Estimated cost, $35,000. 


HARTFORD.—The Hartford Rubber Co., 
Park St., has awarded the contract for the 
construction of a 2-story, 60 x 100 ft., rubber 
factory on Bartholomew Ave., to : 4 
Grozier Co., 721 Main St Estimated cost, 
$35,000. 

HARTFORD —Henry Souther Engineer- 
ing Co., 11 Laurel St., has awarded the con- 
tract for the construction of a 2-story, 35 x 
35 and %35x45ft., brick laboratory to 
Porteus Walker Co., 13 Forest St., Hartford. 
Estimated cost, $15,000. Noted Aug. 15. 

OAKVILLE.—The Autotyre Co.,_ will 
build a Ja-story, 49 x 110 ft., addition to its 
factory. Estimated cost, $20,000. Guion 
Thompson, 27 West Main St., engineer. 

STAMFORD.—Baer Brothers. 700 Canal 
St.. has awarded the contract for the con- 
struction of a 5-story, 76 x 115 ft., rein- 
forced concrete, brick and steel factory for 
the manufacture of bronze powder, to 
Thompson & Binger Inc., 280 Madison Ave.. 
New York City. Estimated cost, $175,000. 


Florida 


GAINSVILLE.—The Gillett Oil Co., 1015 
Citizens Bank Building, Tampa, has taken 
over the plant of the Florida Industrial 
Corporation and will operate it as a castor 
oll plant under Government control. 

JACKSONVILLE.—The American Agri- 
cultural Chemical Co., Herald Building, has 
awarded the contract for the construction 
of a 2-story, 240 x 401 ft., reinforced con- 
crete plant for the manufacture of fertilizer, 
to the Turner Construction Co., 244 Madison 
Ave., New York City. Noted Aug. 15. 

TAMPA.—The War Dept., Washington. 
Dm. C. will build a plant to manufacture 
phosphorus for screening ship and troop 
movements: use 26.000-kw., electric power. 
W. G. Lockwood, Hillsbore Hotel, investi- 
gating for site. 





Illinois 

GRANITE CITY.—The National Enamel- 
ing & Stamping Co., will build a 1-story, 
100 x 200 ft., reinforced concrete, brick and 
steel lime burning plant. Estimated cost, 
$100,000. Engineering Service Corporation, 
Railway Exchange Building, St. Louis, Mo., 
engineers. 


Indiana 


NEW ALBANY.—The Calumet Fertilizer 
Co., has awarded the contract for the con- 


struction of a li-story, 100 x 260 ft., rein- 
forced concrete, brick and steel eet to 
the Austin Co., 1611 Buclid Ave., Cleveland, 


Ohio. Estimated cost, $60,000. 


Iowa 
GARNER.—City will build a system of 
sanitary sewers and a sewage disposal 
plant J. G. Thorne, 317 Howes Block, 
Clinton, town engineer. 
Kansas 
BAXTER SPRINGS.—The Hocker De- 
velopment Co., Miami, Okla., will build a 
75-ton concentration plant and is in the 


market for mill lumber, roofing, gas engine, 
belts, sludge and slime tables, drills, and 
air compressors. Estimated cost, $60,000. 
M. W. Pysher, superintendent. 


Louisiana 
MONROE.—The 


Co 
here 


Republic Gas & Carbon 
Reading, Pa., will build a carbon plant 


Maryland 


BALTIMORE.—The 


Maryland Color 
Printing Co., 


Holliday and Hillen Sts., has 
awarded the contract for the construction 
of a 6-story, 83 x 120 ft., reinforced con- 
crete addition to its plant to the Consoli- 
dated Engineering Co., 243 Calvert Bldg. 

BALTIMORE.—The United States Public 
Health Service, will build a hospital build- 
is and fumigating plant at Quarantine 
ere. 


Michigan 

HIGHLAND PARK.—City will install 
filter equipment superstructure and piping. 
Estimated cost, $75,000. L. C. Whitsit, City 
Hall, engineer. 

SAGINAW.—The General Motors Cor- 
poration, will build a foundry plant for the 
manufacture of automobile castings to con- 
sist of a 163 x 440 ft. foundry, 100 x 400 
ft. core building, 110 x 265 ft. cleaning 
room, 100 x 120 ft. pattern shop and storage 
building. Estimated cost, $1,100,000. F. D. 
Chase, Inc., 122 South Michigan Ave., Chi- 
cago, IIL, engineer. 

SAGINAW.—The Saginaw Malleable Iron 
Co., Center and Salt Sts., has awarded the 
contract for the construction of a 140 x 400 
ft. foundry, to J. S. Kerns, Detroit, Mich. 
BDstimated cost, $125,000. 


Mississippi 
PASCAGOULA.—The City 
sewage disposal plant, with 


quirements. Estimated cost, 
Johnson, Mayor. 


will equip a 
accessory re- 
$100,000. F. 


Missouri 


BELL CENTER.—The Bankers Mining 
Co. has awarded the contract for the con- 
struction of a 250-ton concentration plant 
to A. Jeffcott, Joplin. Estimated cost, $50,- 
000. The company is in the market for 
steam engine, boilers, crushers, sludge and 
slime tables, roofing, lumber. air compres- 
sers, drills, belts, pipes, mill hardware, con- 
veyors, track and ore cars. 

DUENWBG.—tThe Silver Plume Mining 
Co. will remodel its 200-ton concentration 
plant and is in the market for sludge and 
slime tables, air compressers, roofing, mill 
hardware, lumber, drill, ore cans and car 
track. Estimated cost, $25,000. H. W. 
Logan, Duenweg, superintendent. 

JOPLIN.—The Big Elk Mining Co. will 
build a 250-ton concentration plant and is 
in the market for sludge and slime tables, 
crushers, mill hardware, lumber, air com- 
pressors and engine boilers. Estimated 
cost, $65,000. L. R. Ealestor, Kansas City, 
superintendent. 

KANSAS CITY.—tThe bs Co., 22nd 
and Oak Sts., leased a 3-story building 
and will install machinery to increase the 
output of chemicals. 

ST. LOUIS.—The Johnson Tin Foil & 
Metal Co.. 6030 South Broadway, has 
awarded the contract for the construction 
of a 2-story, concrete plant to Murch Bros. 
Construction Co., Railway Exchange Build- 
ing. Estimated cost, $35,000. 
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ST. LOUIS.—The La Clede Gas Light Co., 
lith and Olive Sts., will build a l-story, 
200 x 1200 ft., steel plant for the manu- 
facture of munitions. G. B. Evans, engi- 
neer. 


New Jersey 


CAMDEN.—The Concrete Steel Co., Penn- 
sylvania Building, Philadelphia, Pa., will 
build a 1-story, 50 x 120 ft., addition to its 
plant at Delaware Ave. and Pear! St. 

PATERSON.—The Mazzarella Piece 
Dyeing Co., 176 Sheridan Ave., has awarded 
the contract for the construction of a dye 
house to Stephen Moshier & Son, 92 Albion 
Ave. Estimated cost, $4000. 

TRENTON.—The Shaw Pottery Co., Park 
Ave., will build a 1-story, 35 x 60 ft., addi- 
tion to its plant. 


New York 


BUFFALO.—The Lumen Bearing Co., 
167 Lathrop St., will build a 1-story addi- 
Con te its brass foundry. Estimated cost, 

S000 

BUFFALO.—The National Analine & 
Chemical Co., Edgewood Arsenal, has 
awarded the contract for the construction 
of a 1-story, 40 x 52 and 80 x 80 ft., rein- 
forced concrete, brick and steel plant on 
Buffalo River, to J. W. Cowper Co.. 724 
Fidelity Building. Estimated cost, $75,000. 

BUFFALO.—The Prest-O-Lite Co., 206 
Amsterdam Ave., New York City, will build 
a plant on Hopkins St. and Colgate Ave., 
here which will consist of four units. 

CORNING.—The Corning Glass Works 
will build a 3-story, 60 x 120 ft. addition to 
its plant on Walnut St. 

ROCHESTER.—tThe Symington Anderson 
Co., Cutler Building, will build a 1-story, 
40 x 118 ft., addition to its plant on Uni- 
versity Ave., for the manufacture of guns. 
Estimated cost, $15,000. 


Ohio 


BUCYRUS.—The American Clay Machin- 
ery Co., will build a 1-story, 100 x 250 ft., 
reinforced concrete, brick and steel factory. 
Estimated cost, $60,000. 

CLEVELAND.—The 
Honor Roll Co., 244 West 
York City, will build a 
and brick factory here. 
$25,000. 

CLEVELAND.—The 
Manufacturing Co., 
will build a foundry. 


CLEVELAND.—The Central Brass Co.. 
6200 Cedar Ave., has awarded the contract 
for the construction of a 1-story, 35 x 72 ft.. 
reinforced concrete and brick foundry at 
6203 Cedar Ave., to Minnick Gibbons, 5309 
Prospect Ave. Estimated cost, $7500. 

CLEVELAND.—The City has authorized 
the Director of Public Utilities to expend a 
sum_not to exceed $20,000 for chemicals for 
the Division of Water. 

CLEVELAND.—The Var Oil & Paint Co., 
929 Schofield Building, has awarded the 
contract for the construction of a 1-storv. 
45 x 100 ft., reinforced concrete, brick and 


American Bronze 
23rd St.. New 
2-story, concrete 


Estimated cost, 


Buckeye Bronze 
1807 Columbus Road, 


steel factory. to the Austin Co., 16112 
Euclid Ave. Estimated cost, $25,000. 
JOHNSTOWN.—tThe city will build a 


garbage disposal plant and sewage disposal 
plant. Estimated cost, 776,000. J. W. 
Cramer, city clerk. 
LORAIN.—The City has awarded the 
contract for the construction of filter bot- 
toms and manifold castings for waterworks 
improvements, to the Pittsburgh Filter Co., 
Farmers Bank Building, Pittsburgh, Pa. 
Estimated cost, $100,000. 
TOLEDO.—Maternity & Childrens Hos- 
pital, will build a 3-story, 45 x 122 ft.. rein- 
forced concrete and brick hospital on Sum- 
mit St., to include a pathological laboratory. 
Estimated cost, $100.000. G. B. Rhein- 
frank, 601 Gardner Building, engineer. 
TOLEDO.—The Toledo Furnace (Co. 
Front St., will build a foundry, two factory 
buildings and a laboratory, reinforced con- 
ee ee Pe er steel. Re cost. 
’ , ; arner, 8 Hi d 
Bldg., architect. cannes 
WARREN.—The International Steel Tube 
& Rolling Mills, will build six rolling mills 
ry steel tube mills. Estimated cost, $500,- 


YOUNGSTOWN.—The Struthers Furnace 
Co., Bridge St., has awarded the contract 
for the construction of a slag crushing 
plant, capacity 509 tons, to the Baker. Dun- 
bar, Allen Co. Union Arcade, Pittsburgh, 


Pa. 
Oklahoma 


CARNEY.—City will build a lant. 
Estimated cost, $4500. Address he waver. 
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National Lead 
build a 250-ton concen- 
and is in the market for mo- 
boilers, sludge tables, belts, 
hardware, drills, air com- 
conveyors Estimated cost, 
Morris, superintendent 
The will build a 
plant Estimated cost, 
$110,000 J. M. Gannaway, City Clerk. 
MIAMI The Lead Boy Mining Co., will 
remodel and enlarge its 250-ton concen- 
tration plant and is in the market for gas 
engine, sludge and slime tables, crushers, 
belts, air compressors, drills and mill hard- 
ware Estimated $25,000 %. & 
Elkins, Miami, superintendent 
PICHER The Cortez Mining Co., 
will build a 250-ton concentration plant 
and is in the market for sludge and slime 
tables, gas engine, lumber, mill hardware. 
crushers, air compressors, conveyors and 
belts Estimated cost, $65,000 Ww y 
Landrum, superintendent. 
PICHER The Hidden 
build a 350-ton concentration plant 
in the market for sludge and slime tables, 
motors, air compressors, crushers, lumber, 
hardware, roofing and conveyors. Estimated 
cost, $65,000 Cc Ss Campbell, Baxter 
Springs, superintendent. 
QUAPAW The Red 
will build a 200-ton 
and is in the market 
mill hardware, belts 
ore cars, track and 
cost $65.000 
ST. LOUIS The Kansas Line Mining 
Co., will build a 300-ton concentration plant, 
and is in the market for sludge and slime 
tables, lumber, mill hardware, roofing, con- 
veyors, belts and compressors Estimated 
cost, $65,000. W Meese, superintendent. 


DOUTHAT.- 
and Zine Co., 
tration plant 
tors, engines 
lumber, mill 
pressors and 
$65,000 3. & 

McALESTER 


sewage disposal 


The 
will 


Forth 


City 


cost, 


Miami, 


(o 


will 
and is 


Treasure 


Rose Mining Co., 
concentration plant 
for crushers, lumber, 
pipe air compressors 
conveyors Estimated 


Oregon 


PENDLETON.—tThe City build a 
septic tank for the sewerage Estimated 
cost, $25,000. Geary Kimbrell, city engineer 

WALOWA The City will build a sani- 
tary trunk sewer and sewage disposal plant 


Pennyslvania 


GREENVILLE.—tThe Sharon Water- 
works Co., will extend its filteration plant 
and beds at the pumping station where a 
5,000,000 gallon pump is being installed 

LYKENS The American Briquet Co., 
Drexel Building, will build a l1-story. 50 x 
225 ft.. briquetting plant Estimated cost, 
$200,000 Kern Dodge, 1512 Morris Build- 
ing, architect 

PHILADELPHIA Wm. Cramp & Sons, 
Ball and Beach Sts., has awarded the con- 
tract for the construction of a 1-story, 50 x 
220 ft... brick and steel coppersmith shop on 
Richmond and Morris Sts., to Austin Co., 
Bulletin Building Estimated cost, $31,000 


South Carolina 


COLUMBIA The 
ditional coagulating basin on the hill 
of the old basin, increasing the total 
capacitv to 12,000,000 gallons of filtered 
water daily T. K. Legare, city engineer 


will 


ad- 
east 


Citv will build ar 


Texas 


CARLBAD City will build a sanitary 
sewage disposal plant for the State Tuber- 
culosis Sanatorium. J. B. McKnight, super- 
intendent 


DALLAS.—The Trinity Products Co., will 
rebuild its guncotton plant, recently de- 
stroved by fire entailing a loss of $100,000 

ELECTRA.—City has awarded the con- 
tract for the construction of a sewer sys- 
tem and disposal plant. to Winslett & 
Eldridge Co., 1001 Main St., Dallas Esti- 
mated cost, $52,388 

HILLSBORO.—City will build a sewage 
disposal plant Estimated cost, $25.000 

HOUSTON.—tThe Empire Gas & Fuel Co., 
will build an oil refinery on ship channel 

LAREDO.—The Laredo Water Co.. will 
improve the waterworks and install a filtra- 
tion plant 

SAN ANTONIO 
Antonio, and H. H 
build an oil refinery 
ooo 


-Geo. B. Eligestern, San 
Todd, Gainesville, will 
Estimated cost, $359,- 
Virginia 

ALEXANDRIA.—The Alexandria Water 
Co.. will build a gravity filtration plant, 
daily capacity 2,000,000 gal Estimated 
cost, $130,000. D. J. Howell & Son, Union 
Trust Building, Washington, D. C., engi- 

neers 

CLINCHFIELD.—tThe International Coal 


Products Corvoration, 24 Broad St.. New 
York City, will build a plant for the manu- 


CHEMICAL AND METALLURGICAL ENGINEERING 


facture of carbocoal. The Clinchfield Carbo- 
coal Corporation being organized will op-r- 
ate the plant to distill coal to recover toluol, 
benzol, naptha, ammonia, creosote, etc. and 
manufacture residue into fuel briquets. The 
plant is under Government supervision 
RICHMOND.—tThe Chesapeake & Ohio 
Co., will build a 100 x 400 ft., plant for 
manufacture of nitrogen, oxygen, acet- 
K. T. Crawley, In- 


Ry 
the 
viene and other gases 
dustrial Agent. 

RICHMOND.—The Chesapeake & 
Ry. Co., has awarded the contract for the 
construction of a 1-story, 52 ft. 10 in. x 244 
ft. brick and steel brass foundry, to Arnold 
& Co., 105 South La Salle St., Chicago, Il. 
Estimated cost, $50,000 


Ohio 


Washington 


SEATTLE.—tThe Kilbourne-Clarke Manu- 
facturing Co., 24 West Connecticut St., has 
awarded the contract for the construction 
f a wireless-manufacturing plant consisting 
of a 1-story, 100 x 300 ft., machine shop, 
2-story, 60 x 100 ft., store house, 1-story, 
60 x 100 ft., laboratory, and a 2-story, 60 x 
60 ft., office building, at 3450 East Marginal 
Way, to Fred Woodaman, Seattle. Esti- 
mated cost, $80,000. 


West Virginia 
The 


Parkersburg 
plant 


LINN 
tion 
producer 


Valley 
build a 


Trac- 
gas- 


Monongahela 
will 


co 


Wisconsin 


CUBA The National 
ing Co., will build an acid plant. C 
superintendent 

NEW DIGGINGS.—The Skinner Roaster 
Co., Benton, will build an acid plant to be 
operated under government supervision 
Estimated cost, $750,000 


Zine Ore Separat- 
Barker, 


Canada 
British Columbia 


VANCOUVER.—The Dominion Forestry 
Service, Journal Building, Ottawa, will build 
an aeroplane spruce testing laboratory, 
jointly with the University of British 
Columbia and the Provincial Government. 
R. H. Campbell, Journal Building, Ottawa, 
director 

VANCOUVER —J. W. McFarlane, 
Nelson St., will build a fertilizer plant 
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Ontario 


BRAMPTON.—tThe City will 
sewage disposal plant Ww. M 
town engineer. 

KIRKLAND LAKE.—Wright 
will install a mill at his mine 

PEMBROKE.—The Thomas Bink Co., 
will rebuild its munitions plant recently de- 
stroyed by fire, entailing a loss of about 
$200,000 

WINDSOR 
plant 

WINGHAM 
will build a 
cost, $8000 


build a 
Treadgold, 


Hargraves 


City will build a filtration 


Fertilizer Co 
Estimated 


The Farmers 
fertilizer plant 


Quebec 


Penn-Canadian Mining Co.. 
will build a 30-ton concentra- 
tion plant B. Neilly, manager. 
LEVIS.—The city will build a filtration 
plant. Estimated cost, $100,000. Edouard 
Hamel, St. Peter St., engineer. 
VERDUN.—tThe British Munitions Co., 
Ltd., Kings Park, has awarded the contract 
for the construction of an addition to its 
shell factory, to E. G. M. Cape & Co., Ltd., 
10 Catheart St Estimated cost, $30,000. 


AMOS.—The 
Cobalt Ave., 





Industrial Notes 


THe METALS DISINTEGRATING Co., INC., 
announces the removal of its offices from 3 
South William Street to 62 Broadway, New 
York City 

Tue MeTraL & THERMIT 
Toronto office is now at 15 

THE DEARBORN CHEMICAL Co., Chicago, 
has inaugurated a specialties department 
for the manufacture and marketing of a 
number of specialties. One is a rust pre- 
ventive known as No-Ox-Id, to keep metal 
parts or finely finished surfaces of the com- 
pleted machines free from corroding. An- 
other specialty is a cutting oil for use in 
metal cutting, quenching orts for heat treat- 
ing, drawing oils and Dearboline, a prepa- 
ration for cleansing machined parts of 
emery or grease. 


CORPORATION'S 
Emily Street. 
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THE Sarco Co., INc., New York City, has 
opened a new office in Atlanta, Ga., in the 
Healey Building under the management of 
¢. R, Dunwody. 

THE JONATHAN BARTLEY CRUCIBLE CoO., 
Trenton, N. J., had a fire in Plant No. 2 
recently but they wish to announce that 
all business will be taken care of as though 
nothing had happened and orders will be 
delivered as specified, with very few excep- 
tions. Arrangements have been made and 
orders placed for the necessary machinery 
and equipment and the company expects 
to be in full operation under its own roof 
by November 1. 

THE LINCOLN Execrric Co., Cleveland, 
Ohio, has taken an crder from the Ordnance 
Department for 53 150-amp. are welding 
machines which will be used in France in 
connection with portable machine shops 
carried on motor trucks. 


THE AKTIEBOLAGET PorRJUS SMALEVERKS 
Co. proposes to build two electric iron- 
smelting furnaces this summer, which will 
make a total of five. This compapy’s 


power is secured from the Porjus waterfall. 


THE CONNELLSVILLE FOUNDRY, MACHINE 
& Steet Castines Co., iron and steel cast- 
ings and special machinery, has discon- 
tinued the sales office formerly maintained 
at 901 Park Building, Pittsburgh. All cor- 
respondence should be addressed to the 
general office at Connellsville, Pa. 


THE MCKINNEY STEEL Co., Cleveland, 
Ohio, is erecting four open-hearth furnaces 
of 65-ton capacity and two more soaking 
pits, making a total of 16 open hearth 
furnaces. 


THE CHICAGO 
nounces that contract has been let and 
work started on the erection of an up-to- 
date addition to their Cleveland plant, 
which is planned to double the present out- 
put. It is expected that work will be com- 
pleted on the building itself about Novem- 
ber first. The necessary equipment has 
been ordered and it is believed will be de- 
livered and ready for installation by the 
time the building is completed, so that the 
additional production contemplated will be 
available very thereafter. 


THE RADIUM ORF SAMPLING Co. an- 
nounces the completion of a $12,000 cus- 
tom sampler at Montrose, Colorado, for 
the sampling of rare and precious ores and 
concentrates. The plant is equipped par- 
ticularly for the careful handling of carno- 
tite. The company does not assay, pur- 
chase or deal in ores or their products. 


THE Bootu-HALu Co., 565 West Wash- 
ington Bivd., Chicago, Illinois, has contracts 
for building Booth-Hall electric steel fur- 
naces for the following companies: Con- 
sumers Steel Company, Chicago, Illinois, 
one 3-ton furnace for producing tool steels, 
and for the Ecorse oundry & Machine 
Company, Ecorse, Michigan, one $-ton fur- 
nace for producing steel castings. 


T. AN. Tescu has taken over the Aktie- 
bolaget Elektrometald which holds the 
patents on electric furnaces for pig tron 
now in operation in Sweden and other 
countries. He is desirous of getting im 
communication with American concerns 
contemplating the construction of modern 
ee and steel plants, electric or non-elec- 
ric. 


The newly formed Norrrnorrens JARN- 
VERKS AKTIEBOLAGET will construct a new 
plant at Lulea in northern Sweden consist- 
ing of 12 or 14 electric blast furnaces, cor- 
responding charcoal ovens witn by-preduct 
plants, and houses for officers and ei- 
ployees. The necessary vower will be con- 
tracted from the Swedish government at 
the rate of 40,000 kw. This company is 
controlled by the owners of iron and steel 
plants in central Sweden for the purpose 
of procuring electric pig iron to be refined 
at their respective works or will be cb- 
tained from the Lapland district. The 
plant which is being designed by T. An 
Tesch will be one of the world’s largest 
electric pig iron producers. 


PNEUMATIC TooL Co. an- 


soon 





New Publications 


THE JOURNAL OF THE AMERICAN CERAMIC 


Society Volume I, No 1, with date of 
January, 1918, has recently appeared. The 
Journal is published under the auspices 
of the American Ceramic Society and takes 
the place of the volume of transactions 
containing the papers presented at the 
annual meeting. By reason of the high 
standard of the American Ceramic Society 
the new journal may be expected to take 
first place as the exponent of the arts and 
sciences related to the silicate industries. 
George H. Brown, Rutgers College, New 
Brunswick, N. J., is editor. 





